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BIOLOGY

Actin/Myosin – Myofibrils

Microfibrils- cellulose building block. General term for structure 9+2 hair/sperm

Cytoskeleton- formed w 1-microfilaments(=actin filament) (Cytokinesis ring cutoff) 2-intermediate filaments

Chemoautotrophs – get energy from reducing chemical & use CO2 as carbon source

Chitin- modified cellulose w/ sugar w/Nitrogen; indigestible; fungi; exoskeleton

ATP binds EXERGONIC w ENDERGONIC reaction

Spirogyra- repro w/ sexual & asexual repro. PROTIST green algae

Negative px breathing- results from contraction of diaphragm, pulling ribs up along with incompressibility of intra-pleural fluid moving lungs

Fluid Mosaic- carbs, proteins, cholesterol, fats

Natural Killer cells- attack own body cells marked for death

Antihistamine – mast cells and basophils

Neutrophil- short lived, macrophage- long lived

Eosinophil- parasites

1 glucose makes – 36 ATP max

First Vertbrae- jawless fish; agnatha

Separation of homologous chromosomes- only Anaphase I on Meiosis

Inorganic mols (anything BUT carbon)<methane, water, ammonia, H2<sugar, nuclides<protobionts

watch MEIOSIS vs MITOSIS chromosome numbers

Cyanobacteria; lichen=fungi + cyanobacteria. Kindom MONERA not protist

Penetrance- % of population expressing phenotype of 1 gene

multifactorial disorder-

Fats- small intestine (chylomicrons)>lacteals(lymphatic capillary absorbing fats in small intestine)>lymph system>blood

Endergonic=anabolic=photosynthesis (C6H12O6 formed)=nonspontaneous

E trans chain- 1- much lost as heat 2- REDOX steps 3- Prosthetic groups in cytochromes4-O2receptor

Golgi- receives vesicles at CIS face.  Transports at TRANS face

Of protists, cellular slime molds do not have sperm phase. Other protist molds do.

Bacteriaphage is BACTERIAL (not animal) virus. Lytic kills cell. Lysogenic is dormant.

Breathing is jointly pons and medulla.

A cell is flaccid in isotonic solutions.

RNA processing occurs in the nucleus

Cytotoxic T Cells bind to MHC I on body infected cells. Helper T Cells bind to MHC II  on Macrphages.

Operant Conditioning- Trial and error learning connecting behavior w environment

Nonsense Mutation� premature termination ATT. Missense- 1 wrong nucleotide

Chlorophyll A- only pigment in light rxn, Chlorophyll B / carotenoids – accessory pigments.

Protein NOT a basic Miller result. Nucleotides are. ORGANIC Mat not NUCLIDES found.

Littoral Zone- Shallow, well lit, close to shore

Benthic environment- sea/lake floor pelagic environment- sea water

Neritic zone- first 200 m. zooplankton- diatoms to fish floating oceanic zone- 200 m -ocean floor

Euphotic- depth of photosynthesis, Synphotic- light reaches but no photosynth, aphotic- no light

Eutrophic Lake- Shallow, murky, phytoplankton rich

Budding- yeast/cniderians

Interstitial Cells make sex hormones, androgens and estrogens.

Rods- distinguish black/white, low light sensitivity. Depolarized in dark. hyperPolarized in light.

Labor Contractions- oxytocin in posterior pituitary.

Mammals- distinct: hair, lactation, diaphragm, single jaw bone/3 ear bones, NOT endotherms (Aves are too)

Parietal cells, Chief cells- lots of golgi. (secreted HCL, pepsinogen)

Ovary becomes fruit around seeds

9:3:3:1 dihybrid heterozygous cross

Chemoautotroph- primary producer

RER- glycoprotein attachment.

Lignin- cellulose structure to strengthen trees

Collagen = protein

Resting, -70 mV and Na(+) OUTSIDE neuron

Fertilization membrane is associated with cortical reaction of slow block to polyspermy

Centromeres Split during anaphase II NOT metaphase II

HCG is secreted by embro to ensure the corpus leutem continues to yield estrogen/progesterone.

Dermis is from mesoderm. Epidermis ectoderm.

Filtrate pH controlled by bicarbonate reabsorption and H+ secretion

Hyperthyroidism incr T3/T4, incr heart rate, incr heat

Hypothyroidism low T3/T4, incr weight, poor cold tolerance

Insects have malphigian tubules/trachea NOT crustaceans.

Gonads- mesoderm development;  Eye retina=ectoderm

Allantois- Respiration/Excretion in umbilical chord.

Bacteria has CELL WALL = peptidoglycan

Virus is a prophage during dormant portion of lysogenic cycle.

Oxidative Phosphorylation = 34 ATP, 36 from entire process (2 ATP lost in transport of NADH from 	glycolysis across mitochondrial membrane

Plants use invisible MTOC NOT centrioles to organize microtubules

LH induces ruptured follicle to become Corpus Leutum and secrete prog / estrogen

Cardiac muscle- does not need stimulation from nervous sys. Striated/ 1 /2/multi nuclei/ autonomic

Magnesium  is complexed to chlorophyl

Duodemun- Jejunum – Ileum – ileocecal valve

Mitral Valve- Bicuspid- Left AV

Pyloric valve- stomach/duodenum

Colchicine- inhibits mitotic activity; clathrin- cell mediated endocytosis

Thyroid- Iodine, oxytocin-DECR blood calcium decr osteoclast activity

Afferent arterioles enter kidney, efferent arterioles exit; constrict afferent = decr filtration, constrict efferent = incr filtration

Angiosperms-double fertilization- 3N endosperm nucleus for nutrition

Indeterminate cleavage- identical twins

Hepatic vein- takes blood from liver – heart

6 turns per glucose

Ciliary muscles- change eye lens shape, papillary muscles- heart

Erythropoietin-kidney hormone stims RBC formation in marrow.

Totipotency- stem cell can form ALL cells. Pluripotency-can do 3 germ layers. Multipotency, oligopotency, unipotency.

Prostaglandins- modified FA that induce fever, pain, inflammation. Aspirin inhibits it.

Photosynthesis energy comes from photons absorbed by chlorophyll

Substrate level phosphorylation = glycolysis

molecular chaperones – assist in noncovalent folding or unfolding of protein assembly.

Peroxisomes- breakdown FA through Beta Oxidation

Nucleus pellets first during centrifuge activity (most dense)

SDS sodium doceyl sulfate- is used in gel electrophoresis to denature non-covalent protein bonds and 	separate proteins by charge and size

catabolism EXERGONIC; anabolism ENDERGONIC

electochemical or H+ gradient- FLAGELLA use this. NOT aquaporins (facilitated diffusion) passive.

Alteration of Generations- Gametophyte(multicellular) >gametes-zygote>sporophyte (2N)>

meiosis-spores(N)> mitosis- gametophyte

Arthropods: larva>pupa>metamorphesis>adult

Chymotrypsin/trypsin- pancrease -protein breakdown

Titin- protein responsible for elasticity of striated muscle. Gives muscle stiffness.

FSH- Primary follicle growth; LH- Corpus Leutum development leydig cells-testosterone males

Adipose is connective tissue

Calcitonin- incr osteoBLAST activity, PTH- incr osteoCLAST activity

Subcutaneous Layer- fats and connective tissue. Shock absorber, heat retention.

Dermis- blood, hair, sweat, nerves; heavily vascular skin

Epidermis- melanocytes, dead skin

Polygenic inheritance- many genes = 1 phenotype (opposite pleiotropy)

WATCH QUESTION ASKING ABOUT PROBABILITY OF SON (WHETHER OR NOT TO INCLUDE INITIAL BOY/GIRL DESIGNATION NUMBERS)RNA- first living molecule. RNA more reactive w 2’ OH. Photosynthesis before O2

2d messangers- cAMP, DAG, IP3, Ca2+

Anaphase- 2N=46 chromosomes becomes 92 chromosomes after split

Beta Sheets/Alpha helixes- from HYDROGEN BONDS, not covalent

Keystone species- species has disproportionately large effect on environment relative to abundance.

 Maintains structure of community.

Kinesin- motor protein in eukaryotic cell. Move along microtubules. Supports mitosis, meiosis.

Stereo microscope- living but cannot be overly magnified.

Fluorescent microscope- Magnifies living cells and uses fluorescent colors

Electron microscope- stained, killed. Hi resolution.

Acetaldehyde- used in fermentation as electron acceptor. O2 for e trans chain.

Yeast- FUNGI- unicellular- ALL FUNDI – heterotrophic, haploid spore sex/asex, chitin, eukaryotes

Axial- Skull, ribs, spine. NOT pelvis.

Stroke volume- blook pumped in ONE ventricle pump heartbeat.

Cardiac Output- stroke volume X heart rate (in one minute).

Schlera- white part of eye.

cDNA- lacks introns. Is shorter.

Gluconeogenesis- cytosol



Glucagon/cortisol INCR blood glucose; Aldosterone Na+ reabsorption, K+ secretion  INCR BP/volume

ALL eukaryotes- heterotrophic

Coagulase made by staph bacteria converts fibrinogen to fibrin in clotting

Insect respiration- spiracles/trachea; annelids- nephridia/ganglia

Gastrin stims parietal cells to release HCl

Osteoblasts- secrete callogen, NO mitosis; PTH stims osteoclasts, calcitonin decr osteoclast

skeletal /cardiac- multinucleated

Phloem – sieve tubes  xylem- vessel mbrs, tracheids

N2 – NH3 nitrogen fixation, legumes in root nodules

Virus- obligate intracellular, cant repro outside, only DNA or RNA alone (NO nucleus), phage when dormant

Adaptive radiation- single species evolves to variety of forms.

Seminiferous tubules – spermatogenesis; leydig/interstitial cells – testosterone

Prophase I- oocyte halts here in meiosis

Amphioxus/lancelet- tunicates invertebrate chordate keeps notochord

Methionine- initiation AA for eukaryotes, AUG nformylmethionone prok codon

Type I epithelial cells provide structural support while type II cells produce surfactant. 

Cholecystokinin- duodenum – stims bile release; enterogastrone- duodenum – w fat, inhibits stomach glands, slows muscular mvmt to INCR TIME for fat to digest.

Chemoreceptors for heart rate are in carotid arteries & aorta

Carboxyhemoglobin- Hb-CO

Carbaminoheloglobin- Hb-CO2

Ductus venosus- blood bypasses LIVER

NERVOUS SYS

	AUTONOMIC

		SYMPATHETIC- stress response�		PARASYMPATHETIC- slow, digestion etc.

	PERIPHERAL

		SOMATIC (motor & sensory)

		AUTONOMIC

Dark rxn- stroma, carbon fixation, 3 ATP/2 NADH per CO2  

Compact Bone- haversian system

Diabetes insipidus – not enough ADH

Prox Convoluted Tuble- MOST reabsorption; NO blood cells/protein in filtration; Distal Conv Tubule- secretion

PKU- lots of phenylalanine in the blood

INCR deg of unsat- fluidity INCR; WARMER ENVIRON = INCR SATURATION (DECR FLUIDITY); COLD INCR unsaturation

Cholesterol- prokaryotes lack them

Retina has visual purple rhodopsin, light sensitive.

Villi>blood (hepatic portal vein)>liver>heart>body

Fish 2 chambers, Frog 3 chambers reptiles, Crocs/birds 4 chambered

Hemizygous- single copy of gene instead of two

Fish>amphibians>Reptiles>birds



Osteichthys- bony fish

Krebs- 2 turns = 1 glucose

Seeds- sporophyte, nutritive tissue, protective coat

Apocrine- bud secretion through plas Eccrine- exocytosis holocrine-rupture

Epidermis- NOT VASCULARIZEDma membreane; 							stratum corneum- outer EPIDERMIS dead cells; 						Stratum lucidum- stabilizes corneum, 								stratum granulosum-thin/epidermis,keratinocytes/granular cells; 				stratum spinosum- epidermis/keratinocytes start here; 						stratum basale (germanativum)- deepest epidermal layer, basal keratinocytes (STEM CELLS) melanocytes, LANDERANS, MERKEL fine touch cells, DIVIDING CELLs					

Dermis- hair, sensory, sweat;

SEROUS MEMBRANES: peritoneum- digestive; pleurae- lungs; pericardium- heart

arterioles have GREATEST resistance to blood flow

Lactose- binds repressor to operator, needs glucose to be absent

Dark rxn- CO2 fixation

Meninges- covering around brain/spinal cord

Km = conc at which reaction rate is ½ max

Prokaryotes- 3.5 BYA

Parenchyma- has nucleus; xylem/phloem- no nucleus (phloem = ATP)

RNA polymerase- no proofreading ability

sub threshold= NO muscle contraction (threshold is for 1 muscle FIBER)

CO2, not NH4, is most abundant waste product of metabolism.

G1- organelles duplicated, protein synth.

Jawless fish- hagfish/lampreys

norepinephrine- primary sympathetic neurotransmitter

transposons- cut self and insert in other places

enzymes- DO NOT affect delta G or Keq

cephalopods- closed circulatory system

Prions- infectious disease particles

tRNA- contains unusual bases

Monera- blue-green algae & bacteria

Cnideria- corals/sea anemones

Sporozoans- parasidic plasmodium, malaria

rRNA- most abundant RNA; mRNA- least abundant

albumin- most abundant plasma, maintains osmotic px; 5 qts blood

antibodies- have two heavy chaing linked by covalent, disulfide bonds

T cells- mature in thymus, B cells- mature in bone marrow

Globlet cells- secrete mucous, pseudostratified columnar epithelial cells line trachea/resp sys

micro injections- sperm injected directly into egg (in vitro petri dish)

Pribnow Box- prokaryote promoter; TATA box- eukaryote promoter

Repressor bind to operator and stops RNA polymerase from promoter attachment. Structural genes

Erythroblastosis fetalis- Rh antigen (+) produced, (-) is not; RH(-) mom – RH(+) baby

Coopertivity- incr bonding of O2 on hemoglobin

Spirogyra- green algae

Rhodophyta- red algae

zymogen- inactive enzyme

staph- cluster; strep- chain

cytochromes- heme proteins on electron transport chain

RECENT Cenozoic < Mesozoic (Dinos) < Paleozoic (land vertibrates) < Precambrian (invert, monera, fungi)

10 x energy incr at each trophic level

purple/green bacteriaB- anaerobic sediment of lake/bonds, photosynth w H2 H2S D, NO O2

RBC- lack nucleus, NO DNA, no mitochondria

Bohr effect- hemoglobin RELEASES O2 in acidic environ

Monocot- scattered; Dicot- circular

9331 is F2 generation

1:2:1 F2 monohybrid cross = Incompleted Dominance and 3 phenotypes

X-ray crystallography- best way to get 3D structure of Teritiary protein structure

GABA- inhibitory

Glycoprotein> cytokine> interferon (comes out w virus attack) cancer therapy

Fungi = decomposition

Denature- 1-endothermic (+) delta H 2-INCR S disorder

petroleum is a mixture NOT polymerase

Pulse-chase experiment- studies intracellular locations of proteins

reptiles DO NOT lose gills

bacteria has multi electron transport chains

glycine only optically inactive AA

Cholesterol steroids- estrogen, progesterone, cortisone, cortisol, testosterone, aldosterone

Ferns- sporophyte- Sori� cluster of sporangia-spores-underside of leaves

Mitosis 10% cell cycle

Dioecious- distinct male/female; monoecious- CAN self fertilize

alpha glucose- starch/glycogen (can be stored intracellular)

glucose SHOULD be completely reabsorbed in proximal convoluted tubule

nerve gas inhibits acetocholinesterase = death by respiratory paralysis

Tay-Sachs- lipid buildup in brain cells. Fatal. Mental probs. Missing lysozyme enzyme

BP is directly related to cardiac output/peripheral resistance/stroke volume

Fluorescence correlation spectroscopy: study cell-cell communication

InTRAcellular buffer- Phosphate; extracellular- bicarbonate

contractile vacuole- protozoa/sponges

 ViK taminproduction- large intestines bacteria. Large Intestine – H20/ion balance. Portal vein-liver

Mitochondria- are at proximal/distal convoluted tubules

Intermediate filaments- keratin; microfilaments- actin; cytoskeleton- intermed/microtubules/microf

Gastrula- 14 days after fertilization, 3 germ layers form

Crossover- increases with distance apart

Vmax- UNAFFECTED by competitive inhibitor, DECR with noncompetitive inhibitor

keratin- skin waterproof, hair, claws, hooves

amphibians are BEFORE reptiles

Day 6 blastocyst attaches to endometrium; morula- 32 cells;

Intercalated disks- adjacent cells in heart muscle. Low resistance to electrical impulse.

Mesenchyme- embryonic connective tissue in mesoderm; incr specialization = DECR regeneration

TtHh x tthh = 1:1:1:1 results from test cross

Sensitization- incr response to repeated stimuli; opposite to habituation

Fatty Acid- matrix breakdown, cytosol synthesis; acetyl coa NOT glucose from breakdown

Epithelial- cuboidal; columnar; squamous

CrSomatic cell nuclear transfer- body cell has nucleus removed/transferred to enucleated EGG

Episome- plasmids found in chromosomes, eukaryotic

red/blue- best photosynthetic light

Promotor- site for RNA polymerase to bind for transcription to start

Plasmids & Bacteria phages are vectors for recombinant DNA cloning

Introns – are removed, exons are tranlated

Novocain- blocks Na+ voltage gated channels

INCR nerve diameter- DECR resistance- INCR impulse transmission (opposite to blood vessels)

Operant Conditioning- REWARD or REINFORCEMENT; classical- physical response to stimuli from env.

Volvox- plant like protist

Ruminanants- alkaline PH stomach, digest cellulose

Inspiration, diaphram moves DOWNWARD, phrenic nerves carry implulses to diaphram

NK cells attach body cells; Killer T cells (cytotoxic)- develop in thymus; HIV attacks Helper T cells

Rain Shadow- leeward side mountain that gets no rain

Sporangia- fungi, angiosperms, gymnosperms, ferns

Rhizopus- fungal bread MOLD

Hydra- nematocytes, cnideria, hyrdrozoa, fresh waterproof

Euglena- chloroplasts/freshwater

gel electrophoresis moves to (+) anode- (-) cathode (REVERSE OF GALVANIC), smallest moves fastest

G1- longest cell life stage, M shortest

Light Rxn- NADPH, H20 oxidized, ATP produced

Secretin- signals bicarbonate release; Cholecystokinin-gall blad contract; Enterogastron slow peristalsis

2^n # gametes

Color forming cells in DERMIS

ATP hydrolysis- (-) delta G = spontaneous

IP3- Ca++ channels; cyclic AMP/DMP – protein kinases (phosphodiesterase degrades it)

Amphibians- lungs, legs, H20 retention; NO amniotic sac

Dorsal nerve – sensory; ventral nerve – motor

Ependymal cells- CSF; Kupffer cells- special liver macrophages; chondrocyte- cartilage; Juxtaglomerular apparatus- makes renin

Electron microscope- reveals organelles/kills cell.  Light (phase contrast) microscopy- no staining, live

metaplasia- change in one cell type to another; aplasia- complete fx of development

Crustaceans- 2 sets of antennae; insects 1 set

Earth crust O2 most then Si

syngamy- sperm & egg unite

glyoxylate cycle- plants/bacteria modify citric cycle to produce SUGAR from ACETYLE COA

Pentose Phosphate pathway/hexos monophosphate shunt- sigar- 5 carbs / NADPH

Vitreous humor- most eye VOLUME; aqueous humor- anterior part of eye. Retina-cones

Clathrin- cell mediated endocytosis, receptors in coated pits.

Fibroblast- most common cell type in connective tissue

BRADYcardia- slow heart rate; TACHYcardia- fast heart rate

Calcium phosphate is most common form

Reducing Conditions- break disulfide bonds

endospores- gram + bacteria.

Analogous struct= no common ancestor

neutrophils more numerous than macrophages

endotherm- bird, mammal, some fish

Sarcoma- connective tissue; carcinoma- epithelial tissue

grey crescent- located opposite to sperm entry

somites- segmented blocks of tissue forming on either side of notochord

vasa recta-loop of henle capillary system

turnover – Summer – top O2, bottom nutrients; fall – turnover, top nutrients, bottom O2

cell mediated response- T cells

Diapedesis- WBC pass through endothelial cells of blood vessels

arthropods- evolved from annelids, jointed, wings, hemolymph

stress on bone = osteoblast activiity. Ca3P042 into matrix

karyotyping- conducted in metaphase

vasopressin = ADH

Nucleoside- sugar + base

Kinase- transfers P; phosphatase cleaves phosphoester bond

Abscisic acid- inhibits plant growth; ethylene- ripening, cytokinins- cell division; giberillins- growth

Prophase- thickening, move apart, spindle, nucleus dissappears

Peripheral proteins- removed w salt; integral proteins- removed w detergent

Teichioic acids on bacteria- bacteriaphages bind to them

plant flow: symplastic- cytoplasm/cytoplasm via plasmodesmata (must go this route to get to endodermis around casparian strip, suberin); apoplastic- through cell walls



LINKED chromosomes- AaBb- only 2 possible gametes, NOT 4,

Enzymes go in 1 direction

morula (blastomere)>BLASTOCOEL>blastula>gastrula>blastophore

provirus- virus in host cell DNA (phage if bacteria)

Mitosis- NUCLEAR DIVISION

Nitrification- NO3 from ammonia; denitrification- NO3 – N2 (soil to atm)

Prophase of meiosis II before fertilization, Meiosis II completed after sperm entry

light absorbing cells have: chloroplast, mitochondria & PEROXISOMES

epitope- region of foreign particle recognized as foreign

kwashiorkor – decr food causes decr osmotic px; swells stomach w fluid in interstitial spaces

sugar mvmt- plants. Source to sink; ATP; multidirectional; companion cells

community- all living species in same area/same time; ecosystem- living and nonliving

p53 tumor suppressing gene

gene therapy- inserting a normal allele into a defective one

Population- same species, area, time

Eugenics- attempt to ctrl genetic makeup of entire populatin

Genomics- study of populations genetic makeup

Gram (-) bacteria- more resistant to penicillin bc extra membrane around peptidoglycan

Life vs nonlife 1-INDEPENDENT METABILISM     2- ABILITY TO SELF REPLICATE

Incr blood temp = shift RIGHT for pO2/CO2 curve

apoplastic- route through interconnected cell walls.

Origin- muscle to less movable bone; insertion- muscle to movable end of bone.

Apocrine sweat- abundance of HAIR; eccrine- all areas

Blastula late stage is a blastocyst

Soma- central cell body of nerve

Smooth ER- stores Ca2+

Law of parsimony- least amt of assumptions is best. Simple explanation wins

Diaphysis- compact shaft of long bone. Epiphysis- rounded end of long bone. Metaphysis- wide part

            Of long bone near epiphysis. Periostium- coveing w nourishment/sensation.

            Medullary cavity- marrow w red/yellow

DNA MicroArray- determine GENE EXPRESSION. Cancer research

Double Layered Membrane- Nuclei, mitochondria, chloroplasts

Mitochondria NOT found in bacteria

Taq Polymerase discovered in Hot spring (not acid bog)

Endomembrane sys- interconnected organelles & structures (mitochondria NOT in this) incl plasma

Phosphate is (-) charge in DNA

Protein Structure- Primary- AA 2- H bonds 3- disulfide etc 4- same as 3 but with polpeptides

Endochondral ossification typically occurs in thelong bones 

Intramembrous ossification is typically associated with growth in flat bones such as the mandible or cranial vault

Tetanus- sustained muscle contraction; tonus partial contraction;

Joints: Fibrous fibrous tissue lacking joint cavity- sutures connecting cranium bones

	Cartilaginous- no joint cavity, cartilage joined

	Synovial- true joint cavity w synovial fluid/free range of motion

Mesenteries- network of fat & connective tissue for digestive tissue structural support, fat storage

Parasympathetic- relaxation, digestion, slow heart rate, sexual arousal

Maternal inheritance- only dependent on mother; mother homozygous- child expresses trait

Viviparous- live young birth; Ovovipary-eggs develop/hatch in mom; ovipary-egg hatch outside mom

Sebaceous gland- oil secreting gland;

monophyletic if the most recent common ancestor and all of its descendents are included in the group

gel electrophoresis- SIZE & CHARGE

myoglobin = muscle cells



GENERAL CHEMISTRY

Molecular formula vs Empirical formula (simplified)

HClO4  > HCL in acidity; Base = up/left strength; Acid = down/right strength

Crystalline solids- ionic/covalent/metallic (not london)

Buffer ph +-1

mean free path- distance travelled by gas without a collision.

Balmer = visible H light series

ΔHrxn = Δreactant bonds – Δ(product bonds) (distribute (-))- For INDIVIDUAL BONDS

ΔH°= Σproducts – Reactants – Hess's law. For OVERALL REACTION TOTALS.

(ln2) or .693/t1/2=k (t1/2=half life time, k=rate constant)

Balancing ionic equations: 1-split up ions if needed to two equations 2- balance overall molecules

	3- add elections up ensure (-) is distributed to ALL coefficient I.e 4H+ has 0 elections

	4- mulitipy both sides by common factor to get final balanced number

HOCl hypochlorous acid, HclO2 chlorous acid, HclO3 chloric acid, HclO4 perchloric acid

(+) emf Volts = spontaneous DO NOT mulitpy by E coefficients

positive deviation is when mixed parts escape more easily than its pure counterparts (Raouls)

Diamond crystals arrange tetrahedrally

q=mcΔT mass (grams), c=specific heat

Raoult's Law VP mixture = mole fraction * VP pure solution

Litmus paper- red (acidic), blue (basic)

Deviations from ideal gas behavior 1- large IM forces 2- large size

Max oxidation number = clumn number for row 3 (Chlorine = +7)

Calculate lattice energy – use first electron affinity

MOST IDEAL GAS- 1)high temp 2)low px

Coordinate Covalent Bonds- two electrons derived from same atom.

Ph of 4.56 means H+ conc (aka MOLES) of between 1.0 E -4  to 1.0 E -5

VP affected by 1-temp 2-px 3-solute concentration, NOT by amt of liquid.

Combustion: C2H6O + O2 > CO2 + H2O- always says “excess oxygen”

� The average kinetic energy of the gas molecules depends only on the temperature of the system

 larger molecules = more “polarizeable”

Mercury = nonpolar; glass = polar

Cohesion- same mols stick together. Adhesion- different mols stick together

Capillary action- liquid flowing in narrow spaces in opposition to gravity. Cohesion/adhesion to narrow surfaces.

H2SO4 vs KOH neutralization. (2 * as much KOH bc 2H moles)

Amphoteric- can act as acid and base.

Stronger acids have weaker bonds, ie. HI > HCL bc it dissociates easier.

Temp only Keq adjustor.

-delta H = exothermic; +delta H = endothermic

Titration- WA + SB = WEAK ACID equivalence pt of 7.5-9 pH

Bond dissociation energy – always (+) endothermic to break bonds. (hence broken – (formed))

T1/2 = .693/K

Likely Reducing agent? CL(-)  bc its NOT Zn (+) (already gave up electron)

effective nuclear charge is responsible for decr atomic size to the right

Electron shielding  is responsible for incr atomic size in a group (el. Shield allows it to move away)

Alkali metals- LOW MP, silvery white, high conductivity

	CELL POTENTIAL

emf  (+) voltage = spontaneous = Galvanic (voltaic) cell possibly (-) deta G, produces electricity

emf (-) voltage = nonspontaneous. Electrolytic- consumes electricity, makes element (Na) all reacts in nature. (+)anode (-) cathode (opposite galvanic cell)

Always anode to cathode lectrodes (both) RED CAT, AN OX (ALL electrochemical cells)

Cathode GAINS mass,  anode loses mass

Salt bridge- cations to cathode, anions to anode- to keep solutions NEUTRAL

Std Hydrogen Electrode = 0 Volts

Shift RIGHT – INCR Ecell;  shife LEFT – DECR Ecell

Strongest oxidizing agent?1- cations are possiblities 2-choose one with most (+) Voltage (Ag+ etc)

Strongest reducing agent? 1- look at raw metals (Al, Ni, etc) 2- look at reverse sign (most + voltage)

Spontaneous Rxn? 1 must be REDUCED, 1 must be OXIDIZED. Pick one w (+) voltage REDOX.

Electrolytic- 1-molten (no H2O) anion-oxidzed at anode; cation-cathode   

	 2-aqueous, H20 competed for oxidation/reduction. Whichever EASIER (more (+) V) happens

	ELEMENTAL FORM is made at BOTH cathode/anode i.e. Cl2 (g) & Na (s)

Amps = C/S * seconds * F contst * mole e = g product

10A, 1.5hrs,  moles Na produced? 10C/s * 5400 sec * 1 mole / 96000 * 1 mol Na/1 mol elections = ans

Amps * Tsec / n F = mol prod  (Al3+ = 3 moles)

Dilute solution – molarity/molality about the same

Gas- more soluble at LOW temp, HIGH px

osmotic px- colligative – VP depression (incr IM forces) VP = MOLE fraction in solution (20% = 20%)  π = i M R T

Fusion-  “melting”, solid to liquid

Deposition- gas to solid

Breaking bonds always ENDOTHERMIC

pH + pOH = 14; pH = -log(H+)  or 10^-pH = (H+)

SO3-2             watch overall (-) charge

S + 3(-2) = -2

S = +4

Bond ENERGY triple>double>single;    bond distance single>double>triple

Weak acid dissociation: Ka = H+ + HC2O4- / H2C2O4      H+ = sqrt(Ka * M)

Noble gases- highest ionization energy

Up left/bottom right – 1st order;  bottom left/upper right- 2d order

M·s-1 = zero-order dependent on K & initial concentrations�s-1 = first-order    dependent on K alone�M-1·s-1 = second-order dependent on K & initial concentrations�M-2·s-1 = third-order

Ca(OH)2- slightly soluble in water

(-) cell potential = oxidation half rxn is > reduction half rxn = nonspontaneous

H2O strongest interaction with LARGE molecules, SMALL size (think magnets)

Alkali metals- low MP

Metalloids- semiconductors

Potential energy is equal a given state i.e. (aq) vs (aq) at diff temps. INCR for (g)

Oxides of metals – basic MgO, Na2O

Oxides of nonmentals – acidic SO2

ΔG = -nF E  ;  E = emf (+) spontaneous; n = # electrons transferred; Faradays 96,500 C/n

1L = 1000g = 1kg    1 ml = 1 cm^3

Balancing equation 1- baland by adding H= or H2O, add up electrons

Temp – only changes Ksp, Kp etc.

Dissolving INCR disorder or entropy; Changing state i.e. “entropy of vaporization” ΔG = 0; ΔH = ΔTS

3d thermo law- at 0 K, pure crystal entropy = 0

Ligand- lewis base that forms a complex ion; LONE electron pair and metal center

LEAST likely rxn has MOST collisions, i.e. MOST  mols involved

COVALENT much stronger than H bond

Common ion effect- (2x + .01)^2 for something that has 2x^2 but already has .01 of it in solution

ROYGBIV- red has the lowest wavelength and energy

For HN3 acid in equilibrium, H+ = N3- at equilibrium

Catalyst INCR specific rate constant

Quantum numbers; n can never equal l

N-N most bond energy bc TRIPLE BOND

BP HF (H bonding) > HI>HBR>HCL

Equivalence pt of 5 = WB / SA

Q = mcΔT  m= grams of individual item; check units of specific heat c

Anions of SA DO NOT undergo hydrolysis

Buret accuracy greater than pipette

Critical px-  end of  (l) (vap) equilibrium line in phase diagram

Fusion-  “melting”, solid to liquid

Deposition- gas to solid

Breaking bonds always ENDOTHERMIC

pH + pOH = 14; pH = -log(H+)  or 10^-pH = (H+)

SO3-2             watch overall (-) charge

S + 3(-2) = -2

S = +4

Bond ENERGY triple>double>single;    bond distance single>double>triple

Weak acid dissociation: Ka = H+ + HC2O4- / H2C2O4      H+ = sqrt(Ka * M)

Noble gases- highest ionization energy

Up left/bottom right – 1st order;  bottom left/upper right- 2d order

M·s-1 = zero-order�s-1 = first-order�M-1·s-1 = second-order�M-2·s-1 = third-order

Ca(OH)2- slightly soluble in water

(-) cell potential = oxidation half rxn is > reduction half rxn = nonspontaneous

H2O strongest interaction with LARGE molecules, SMALL size (think magnets)

Alkali metals- low MP

Metalloids- semiconductors

Rate const- Rate = k (A)^2 etc...

Nernst Equation-  E = Edeg - .0591/n log Q     E = new EMF conc.

Buffer- WA / CB (usually group I salt)  or 2 WA / 1 SB or  2 WB / 1 SA

	Henderson Hasselbach- pH = pka + log (salt)/(acid)  -given BOTH WA WB concentration

	buffer best at 1: 1 salt:acid (log 1 = 0) ; pH = pka

	find pka; buffer works +-1 of this number (10 fold excess forms boundaries)

	10 X more acid = 1 pH unit lower

	LOG functions are the EXPONENT of 10^whatever i.e. log10^-1 = -1; log(100)=log(10^2)=2

Spontaneous: -deltaG, + E, K>1

Work = -P * delta V

state functions- “deltas” that depend on path (not q/v)

ALL spontaneous rxns have + entropy.

1000 cm^3 = 1L



Iimpure compounds INCR BP, DECR MP

Compound with HIGHES MOLECULAR WEIGHT has highest DENSITY

PV relationship is hyperbolic

orbitals n^2; electrons 2n^2; 14 f electrons (7 orbitals)

l azimuthal 0,1,2,3,4; emit electons/lose energy

n~1 up to 20; >83 unstable; n/z too high = beta emission: n/z too low = e capture/pos emmission

	odd prot/neutrons = radioactive; 56 Fe most stable Highest nuclear binding energy

	k* t1/2 = .693

Effective nuclear charge- causes decr atom size to right

electron affinity- change in energy to GAIN electron (Cl) (ionic bonds); electroneg covalent bonds

coordinate covalent bond- 1 mol contributes both electrons

BP- HF>HI>HBr>HCl

5 electon groups 1 lone – see saw; 2 loan T shape; octahedral- 6 electron groups

Ion-dipole- Ion surrounded by water

fusion; deposition

Delta T = Tf – Tinitial; Flat part q = n deltaH fusion; J/g units

critical point vs triple point; CO2 (s) – (g); H2O slants inward

PV boyle; V/T charles; V/n avogadro (all use V); 10 – 20 deg C NOT doubling; STP 0C, 1 atm

	std conditions 25C

1000L = 1 m^3; 1000 cm^3 = 1 L

avg KE proportional to Temperature

speeds of H2 vs O2; sqrt( 32 / 2) = 4 times faster is H2 vs O2 (same avg KE)

6.022 E 23 avogadrosB

Soluble; group 1 metals; NO3, NH4, ClO4-, C2H3O2-;  Ag-Pb-Hg NOT soluble

SO4(2-) sulfate; NO3(1-) nitrate; PO4(3-)

molality  for colligative properties; osmalarity = I M R T

Rate expression: coefficients go to BOTTOM to equal out to 1; Reactants (-)

Rate Law: units, look at M (sec always -1) 0; gone 1; m-1 2; m-2 3; 2d order is linear graph

Rate Constant- affected by Temp/Catalyst

	Rate- affected by temp, catalyst, change in reactants

reverse equation and divide in half; K is INVERSE & ^1/2

(s)(l) affected by la chatlier shifts, but dont cause them; (g) ONLY affected by v/px; acid can incr/decr 	basic or acidic products

molar solubility = “solubility”; Ksp = max saturation;

question asks for Sc+3 or F- NOT molar solubility. Do NOT add coefficent (only use exponent)

	use (3x)^3  NOT 3(x^3)

	already .01 for common ion; (.01 + 2x)^2- original .01 is NOT multiplied by coefficient

	if asked if precipitate will form then find Q, compare to given Ksp

Lewis acid- BH3, AlCl3 metal ion (e acceptor NOT proton donor)

oxoacid- more O more acidic if same # O, more eneg is stronger acid; high Ka strongest acid

pANYTHING = - logANYTHING; pOH, pKa, pH

Ka needed for weak acid dissociation; H2SO4 2nd H barely dissociates .01M = slightly lower than 2pH

Ba(OH)2- BOTH dissociate .01 M = [OH-] .02 M = pOH 1.7

10 M = - log (10) = -1

Weak acid dissociation (Molarity & Ka); H+ = sqrt(Ka * Ha) acid = acid * acid- same for base

Incr Ka Decr pKa; Temp changes Ka for pH scale of 14 (25 deg C); Ka*Kb=Kw

ANIONS/Metal oxides- BASIC; CATIONS(more (+) more acidic)/nonmetal oxides- acidic;

HSO4- acidic; SO4- basic;

Buffer- WA / CB (usually group I salt)  or 2 WA / 1 SB or  2 WB / 1 SA

	Henderson Hasselbach- pH = pka + log (salt)/(acid)  -given BOTH WA WB concentration

	buffer best at 1: 1 salt:acid (log 1 = 0) ; pH = pka

	find pka; buffer works +-1 of this number (10 fold excess forms boundaries)

	10 X more acid = 1 pH unit lower; 100X more acid = 2 unit lower; 1000X more acid = 3 lower

	10X more base = 1 pH unit higher

	LOG functions are the EXPONENT of 10^whatever i.e. log10^-1 = -1;

Titration

Buffer = ½ equivalence point = pH = pKa

½ equip pt top for base, bottom for acid

2 plateaus = diprotic

How much .4M H3PO4 neutralizes 30mL .1M BaOH2? .4 * 3 * x = 30 * 2 * .1

If question asks for pKb watch for chart in pH then convert

Comparing concentrations, # mL at equiv point is SAME for SA/WA/SB/WB

Isobaric- no change in px

Isochoric- no change in volume, 0 work

Adiabatic- no change in heat (q)

Energy = q + w;  w = -PdeltaV ; compression (-) work; expansion (+) work

State function- depends on initial and final concentrations

Deg C + 273 = K; delta G = 0  for ste changes (boiling, vaporization etc)

-G = H – TdeltaS  NOT delta T

Balancing Redox- add H20 or H+ as needed. Look at overall charge.

Oxidant = oxidizing agent

Amp = Colomb / second; mol e, compare oxidation numbers; Amp * time * (grams?) / 96500 faraday *

mole electron ratio

ΔHf = keep given for products, reverse reactant  number

triple point- SLG, Px – Temperature

redox rxn- split the two reactions up. Balance atoms (H+, H2O as needed).  Balance charge.

	 Compare/balance 2 equation charges   

“inner trans elements- lanthanoid/actinoid

buret/pippette (titrations)- both accurate up to .01 mL

isobar- different element/same mass

Hg, Br (liquid) at room temp

Phosphoric acid = weak

percent error=|std.?exp.| / std.Χ100%

Systematic error results from consistently biased or incorrect measurements. 

Flame test- can ID all forms of metal. Halogens- Cu wire shows green; Noble gases will not burn

critical point has a supercritical fluid

avg speed of gas = temp

Kp is written with a P in from of all K expressions

“decreasing” effective nucear charge- goes from RIGHT TO LEFT

Solids/PURE liquids- dont change equilibria expression (aq) does

nonpolar/non ionizable- will NOT conduct electricity

multistep problem- rate limiting step has highest energy transition & is the activation energy

effusion- (g) spreading through a small opening under pressure; diffusion- uncontained (spontaneous)

strong acid + strong base = salt + H2O

homogenous equilibrium- same STATE; heterogeneous equilibrium- diff states (NOT organic etc)



ORGANIC CHEMISTRY

Hemiacetal-alcohol added to aldehyde- identified with carbon bonded to 2 oxygens (1 alcohol, 1 ether)

Acetal (ketal- carbon bonded to two OH, both ethers. Ketal- ketone + 2 OH forms carbon + 2 ethers

Ketone + primary RNH2, H+ > IMINE –  C=N-R, replacing  Oxygen.

ENAMINE- 2deg amine + ketone- R2-N-C=C (double bond displaced between carbons)

Least substituted= most reactive w Grignard (NO electron donation to electrophile. Formaldehyde)

Grignard + ester- 1 eq has nucleophilic acyl substation (alcohol leaves)- 2 eq does nucleophilic addition.

Aldol condensation- attacks ALPHA carbon. Heat = double bond. No heat = alcohol.

Acidity- Anhidride>acetaldehyde>2-propanone(same res, but 1 more EDG methlyl)>formaldehyde (no res)

B-decarboxylation- when heated only Beta carbonyl (NOT alpha, 2nd one over) converted to CO2.

Claissen condensation- ester + NaOEt, H+ - alpha carbon of one attacks carbonyl of other. 1 alcohol leaves. Same as aldol condensation but with 1 alcohol leaving.

Tautomer- oxygen does NOT change positions. Only double bond/(-) charge formed.

Wittig- C=O forms C=C. PH3-P YLIDE- adds whatever is carbons attached to P

MCPBA- forms epoxide, like RCOOOH

LDA- base similar to NaOH, but forms 100% product.

Extractions- NaHCO2 or NaOH deprotonates Carbox acids / separates

NaOH- Carbox Acids or Phenol       HCL protonates- Amine(NOT amides)   BOIL OFF- ether to leave ketone last

F(-) is POOR LG and will not do SN2 reaction.

E1 = racemic products = enantiomers; has carbocation intermediate

Diastereomers have diff physical attributes DISTILATION best means of separation

COLLECTED first from gel elution is NONPOLAR (passes all the way across)

Z vs E stability. Watch SP2 PLANAR ring less steric hindrance than a methyl group (trans can win)

OH- takes naming PRIORITY. Not a regular substituent.

Grignard is strongly basic, reacts violently with protic solvent.

LOWER pkB = HIGHER pkA

RADICAL hybridization – lone pair NOT counted. i.e. sp2 usually

Carbanion- most stable w LESS SUBSTITUTED, i.e. methyl (-)

resonance does NOT change H or hydride shift. Tautomers- do change H.

2 Bonds away = no resonance, allylic = resonance

less formal charge (+) (-) is superior res structure.

C10H22 vs. C10H18  (-)4 Hydrogens = (2 deg) of unsaturation

	Halogens count as Hyrdrogens

	Nitrogen count as ½ carbon

	Oxygen can be ignored

Oxidation- 1- addition to 2 atoms more eneg than Carbon 2-loss of 2 bonds to Hydrogen

	3-adding 1 bond more eneg than Carbon and loss of 1 bond to Hydrogen

Reduction- 1-add 2 bonds to Hydrogen 2-loss of 2 bonds more eneg to Carbon 3-mix of the two

Strongest base = Least resonance; stongest acid = Most resonance

Charge Atom Resonance Dipole Orbital (CARDIO)

n-hexane is NOT nitrogen. I think its just an R group hexane

Buchner funnel used for vacuum filtration to separate precipitated product

14 is NOT 14 E (that means 140)

carbonate CO3 2-; halate sale of chloric,bromic,iodic acid; perhalate add H?; halite NaCl rock salt;

	hypohalite ClO-, Cl has +1; CN-; acetate C2H3O2-

magnetic number- orbitals orientation in space

precipitate = ion product > Ksp

most simultaneous reactants = smallest equilibrium constant







ORGO (1.5, 2.1

Naming: Ethoxy before Dimethyl “di” NOT included in alphabetization

	Include CN “nitrile” in carbon count

Ionic bond = highest BP

Nucleophile- aprotic  stronger UP/LEFT; protic stronger DOWN/LEFT; has lone pair or anion

Anions- most stable 1deg anion

Degrees of unsaturation 1- X count as Hydrogen

			  2- for every 2 H missing is 1 degree of unsaturation

			  3-CnH2n+2 is saturated

			  4- N counts as ½ carbon

			  5- O is neutral

	*add up 1 for double, 2 for triple, +1 for rings = degrees of unsaturation

Oxidation- double bond to TWO substituents (one substituent is neutral)

Acid/Base Strength- CARDIO 1-Charge 2-Atom (Up/left base strgth) 3-Resonance (less = stronger base)		4-Dipole induction stabilizes mol 5- Orbitals- stable as follows: sp > sp2 > sp3

2^n = # stereoisomers

Lowest energy cyclo- DRAW out chair conformation to see if cis/trans etc works

t-BuOK- bulky base in E2 rxns.  Tertiary halide + bulky base = ANTI Zaitsev, less substituted.

	1 halide will do E2 w bulky base

E2- needs ANTIPERIPLANAR (BOTH Axial) elimination (rotate if needed). DRAW chair to see 	which Hydrogen works.

	Requires anti Hydrogen on beta carbon	tertiary most reactive

NaCN, NaSH, NaN3, Cl- – strong nucleophile, weak base    LiCH3- strongly basic

SN1/E1- require protic solvents (E2/SN2 can still work in protic)- 1-rate law 2-carbocation

	E1- acid catalyzed dehydration of 2/3  alcohols; carbocation; double bond; no rearrang;

SN1 yields enantiomers; partial inversion/racemism

SN2 (nucleophilic substitu)- pentavalent transition state; Sp2 trans state

	 (originally R is now partially S trans state)

O3 1- H2O2 (carbox acid) 2- Zn (aldehyde) 3- (CH3)2S (aldehyde) 3- DCM/Me2S forms aldehydes

Hg(OAc)2 – no shifts; mercurinium cyclic intermediate

OsO2/H2O2 – SYN OH;  MCPBA (epoxide)/H30+ - ANTI OH

KMNO4 (cold/dilute) – alkene to SYN DIOL (2 OH); reaxts w true double/triple bonds not aryl

KMNO4 (hot/conc) – cyclo alkene to split CARBOXIYLIC ACID (like O3 H2O2)

	turns any benzylic alkanes into carboxylic acid; exception- NO benzylic -H = NO rxn

BH3, THF- ANTI OH addition

Alkyne + NaNH2 removes terminal H (no rxn for alkene)

Na/NH3(l) – Trans  alkene from alkyne

H2/lindlar- Cis alkene from alkyne

	Opens cyclopropane/cyclobutane

HgSO4/H2SO4- alkyne to MARKOVNIKOV Ketone/enol

Sia2BH THF/H202,OH-,H2O- Hydroboration ANTIMARKOV yields aldehyde/enol

 tautomer (const isomers/readily interconvertible)

NBS/hv vs Br2/hv w cycloalkane; NBS yields allylic Br addition (most stable), Br2 has mixed yields

	Radicals must have hydrogen to replace (tertiary carbons don’t react)

intermediate has radical lone election, not carbocation           

deltaH/deltaS > 0

Hbr- ONLY radical addition to alkenes; KI/HCl DO NOT add to alkenes

Cl2/hv products- include stereocenters as separate options.

Aromaticity 1- include free electrons not drawn   2- double bond/fee electrons together count as 1

	3- (+) on carbon means sp2, no + is sp3

� INCLUDEPICTURE  "http://www.datqvault.com/include/images/dat_questions/ochem/q143.png" \d���	Sp2 Hybridized- LONE PAIR on N participates in aromatic ring NOT sp3

EWG- meta (halogens O/P)  ;  EDG- O & P (fastest rxn)

 Friedel Crafts acylation- add 1 time unless multi equivalents (adds carbonyl to aromatic)

Chromic acid- will NOT oxidize tertiary alcohols

Ag(NH3)2+ (tollens) / Ag2O,OH-/H30+ - Aldehyde – CARBOXYLIC ACID

	+ for tollens = aldehyde or alpha-hydroxy ketone (ketone + OH on alpha)

	+DNP- suggests carbonyl group

K2Cr2O7- will turn ALL aromatic side chain (incl ring) alkanes into -COOH

CrO3- Jones Reagent

PCC or PDC- aldehydes

PBr3/pyridine- replaces OH with Br w SN2 inversion

TsCl/pyridine- replaces OH with OTs (tosylate ester, strong LG) (CH3-arene-SO3)

Epoxide w/acid- attacks more substituted side; NO stero inversion

Epoxide w/base- attacks more less side; NO stero inversion

Williamson ether synthesis (NaH/CH3CH2Br)- uses PRIMARY halide via SN2

Ether + HBr – 1 equivalent = OH & Br;  excess HBr = both Br; phenol ether exception (sp2 –OH can’t leave)

SOCl2/PCl3/HCl- replaces OH with Cl

OH- base hydrolysis of ester-  OH- leaves and carboxylate O- remains unless H+ reprotonated

Ester/carbox acids MORE reactive than amides

NR2COO not NH3 made

R-NH2/H+ yields an imine from a ketone C=N-r addition-elimination rxn

Diels Alder- for cis/trans consideration, look at steric hindrance

CH3CH3Li, Et2O/H3O+ organolithium rxn- similar to grignard but no MgBr. Electrophilic attack

Hemiacetal- ether & OH

Ketal- 2 eq of OH with a ketone

 B decarboxylation- HEAT removed carboxylate from ALPHA carbon

Aldol condensation- NaOH, Heat- must hav alpha carbon w/Hydrogen to work!

	Alpha carbon attacks carbonyl

	Internal- dual ketone; one alpha carbon attacks carbonyl

	Formaldehyde/benzaldehyde will not do them

Claissen Condensation- 1-deprotonate alpha carbon 2-attacks carbonyl carbon 3- LG alcohol leaves

	Forms T WO C=O

	1-NaOC2H5 2-H3O+ and ester

P3+-CH2 (ylide)- wittig- C replaces O; C=C

H30+, heat- DECARBOXYLATION from ALPHAcarbon RC=OCH2COOH

NaBH4 – cannot reduce a carboxylic acid, ester, nitrile

LiAlH4- does not change internal alkenes; NEVER unused w H20 (explosive)

	-CN (nitrile) + LiAlH4 = -CH2NH4

Zn(Hg),HCl (clemmensen) or NH2NH2,OH (wolf-kishner)- - removes O from RC=O

1-H2SO4, HNO3 2-Sn, HCl converts NO2- NH2   3- anhydride, adds to NH2 (1 H removed)

NaH (deprotonates) + OH > O-Na+ + CH3Br > OCH3

PCC- oxidizes OH into Aldehydes/Ketones

Solvolysis- SN1, ether result

I2 excess, OH—haloform rxn. REMOVES (CH3 now O- from ketone)

TsCl,pyr- replaces OH to OTs (LG replaced)

Amine + ketone- imine C=N for primary; enamine =C-NR2 for secondary amine (NOT amide)

D2 same as H2

HIO4 periodic acid. Cleaves OH-OH on adjacent carbons, oxidizes them to aldehyde/ketones

BH3,THF adds H, OH syn

Conjugated alkene addition 1,2 – cold (kinetic ctrl);  1,4 – hot (thermo ctrl)

NaNH2 + vicinal halides = triple bond

HOCH2CH2OH + ketone = acetal; acetal + H3O+ = ketone

CH3CO3H > epoxide + H3O+ > vicinal diols + enantiomer

	Aldehyde/ketone + CH3COOOH = insert O opposite aldehyde H; O on most sub ketone side

CH3MgBr + CO2,H30+ = CH3COOH

Amide + Br2,OH-(hoffman) > removes C=O to yield amine

NH4 + NaNO2, HCl = N+Cl- diazonium salt; +H3PO2 = NH2 gone

Dicarboxylic acid + heat = loses H20, forms cyclic anhydride

	Anhydride + H3O+/heat > dicarboxylic acid

organocopper reagent  - SN2, R-I + (Me)2CuLi > R-Me

	reacts with halides NOT carbonyls; needs diethyl ether solvent (protic dissolves it)

Acid Catalyzed ether synthesis- Base does NOT work (acid + heat works)

Cl- WILL replace I on alkane; I is good LG, CL- is good nucleophile/weak base (SN2)





GRIGNARD

Most reactive Grignard- STRONGEST ELECTROPHILE- EDG = bad for electrophile (reduce partial (+))

Grignard + ketone- -OH & Grignard carbons added

Ester w/Grignard- 2 equivalents added TWICE; OH LEAVES

Protic reagents (OH) will destroy Grignard (MUST BE APROTIC)/reacts violently

Prepation- 1-must get HALIDE 2-MG  (NOT OH with Mg)

Needs HEAT to remove –OH to =, NOT acid.

SH, OH, COOH, NH2 trippleC-H hinder Grignard formation

LiCH3 alkyl lithium reacts with nucleophilic addition like Grignard

Cyclic ester + grignard = split ester with tertiary alcohol resulting

Nitrile CH3CtrpN + Grignard = ketone + extra C; CH3C=OCH3



LAB

HCL- extracts amines to aqueous layer (NOT Amides)

NaHCO3- can deprotonate a carbox acid

Gas chromatography- LOWEST BP eluted FIRST; separates volatile (gas) compounds

TLC- nonpolar, nonvolatile have highest Rf value

Fractional Distillation- separates based on Boiling Point (lowest BP FIRST)

	separate diastereomers- (diff physical properties) (acid/base characteristics extraction)

	azetrope- constant boiling mixture. Simple distillation cannot separate

	Steam distillation- separate high BP substances; isolate oil, wax, fats

Crystallization- purify solid organic compounds

UV Spec- conjugated mols transitioning energy level

IR Spec-   DIPOLE required to work

2 N-H peaks at 3300 amine ONLY primary/secondary amines

(Where OH also goes) Amide 3300

Terminal alkyne moderate CtripleC  2200 (& Nitrile), C-H 3300 (sp C-H)

Internal alkyne NO 3300, weak 2200

Aromatic C-C stretch1600?

Aldehyde C-H –two medium ones around 2800

Sp3 C-H; Right of 3000

Sp2 C-H; Left of 3000 around 3100

C=C   1650

aromatic- 2 peaks 1500-1600

Aldehyde- bunch of choppy cuts Right of 3000

Nirtile- strong 2230

conjugation shifts Right (lower) 30 units; increases UV wavelength

NMR Spec- Radio frequencies (measures spin states of H molecules)

0-4 alkane

5-6 alkene

aromatic 6.5-8.5Pair of 2H doubles indicates para substitute

10-13 carboxyllic acid; 9-10 aldehyde

OH/NH- broad singlet

Carbon NMR

0-70 alkane

90-115 alkene

110-160 aromatic

160-200 carbonyl

2,4-dinitrophenol (2,4-DNP)  - discovers CARBONYL groups in labs

phenol more basic than Se in place of O in phenol

look for PLANAR surfaces when thinking of stability with E/Z configurations

Equilibrium favors opposite side to STONG BASE: high pkB = weak base; low pkB = strong base

Radical hybridization- unpaired electron DOES NOT count sp2

Acidity: for   Hydrogens – look for OH & resonance

	Oxygens remove electons, incr acidity, decr basicity

	C=O-H+  most acidic

	EWG (NO2)- less basic/more acidic

	Carboxylic acid OH(5) more acidic than phenol OH (10)

	Vinylic/aldehydic H not very acidic

	Diketones- most acidic is middle H between then

Aromatic>carboxacid>phenol>water>alcohol>aldehyde>ketone>ester>alkyne>alkene>alkane

alpha carbon  more acidic than aldehyde H   

LDA (bulky base)- attacks LESS substituted carbon (has lithium). Removes acidic H+, forms anion

Acetate- is an ESTER CCOOCC

Bond length- function of ATOMIC SIZE- C-Br > C-C

	resonance-= longer bond bc ½ sp2/sp3; true double bond shorter

	C-H shorter for sp<sp2<sp3

Epimer- specific diastereomers differ in 1 stereocenter

Anomer- specific epimer cyclic sugars differ in anomeric stereocenter (must be cyclic)

Resonance- 1-verify each atom has same # of atoms attached

Cis/trans- CH3 occupies more space & needs equatorial vs. Br

Glucose to Fructose- enediol intermediate

First Four Alkanes- GASES

Lowest BP = lowest heat of combustion

Oxo- ketone

Friedel Crafts- EAS- acylaFtion alkylation

	Benzene + CH3CH3CH3Cl- middle CH3 joins benzene

Nucleophilic addition- aldehyde/ketones

Nucleophilic Acyl Subst- esters/amides

Electrophilic Addition- alkenes/alkynes

Electrophilic Aromatic Substitution rxn (EAS)- aromatics

Heck rxn- joins halide with Pd catalyzed rxn

Dieckmann Condensation- Diester to B ketoester

	Can form a 5-6 mbr ring; removes alpha H, 1 O-R leaves

Naming 1-bridgehead carbons #1 2-go to other bridgehead via LONGEST route

	3- [3.2.1] number of cabons BETWEEN brideheads from start to finish

EWG- N+R2

Peroxide initiator- form polymer

R/S- could be +/- or dextro/levo

pyrrole- aromatic nitrogen compound

heat of hydrogenation- smallest = most substituted

	SUGARS

Right OH = below; D sugar- CH2OH ABOVE on C-6; C-1 up-beta down-alpha

D sugar- CH3OH above plain of ring on top left

OH at C-1 down- alpha form

OH at C-1 up- beta form (anomers)

Nonreducing sugar- Not mutarotate, - tollens/benedicts test

mutarotation-ringed monosachharide- alpha/beta anomers interconvert

	must be hemiacetal or hemiketal with OH directly attached to anomeric carbon

zwitterion- molecule at natural isoelectric point

buret = titration

physiological pH- COO- & NH3+

meso compound- 0 rotation of light

H bonding- F, O, N

C=O then alpha, beta, then GAMA carbons

Highest MP- branched  fits the best crystal

Sand/charcoal do not change BP, only NaCl etc; filtration

Saturated Fat = Higher MP

Thiol-SH

Terpene- lipid, oils, peppermint, ginger. 4 carbon chain

Conformers= conformational isomer, cannot be isolated

Acetylene – TRIPLE bond (ethylene double)

ethylene oxide- 2 carbon epoxide

Best LG- Down/Right

impure = DECR melting point than pure substance

geometric isomer= cis/trans isomer

smaller/more branched = more soluble in H2O

cyclohexan- less ring strain than octahexane bc of chair confirmation

Gabriels reagent – started with Cl on ethyl attached to cyclohexane

acid/base rxn- FAVORS the WEAK product/reactant. Hbr/HI is reactive, WEAK conj is product

Keton- favored over enol

Sp2- has 3 hybrid orbitatls

pi bond C=O formed from C2p – O2p NOT sp2

� INCLUDEPICTURE  "http://www.datqvault.com/include/images/dat_questions/ochem/image765.png" \d���

� INCLUDEPICTURE  "http://www.datqvault.com/include/images/dat_questions/ochem/image1068.png" \d���Enolate attacks beta carbon (V NOT II)



� INCLUDEPICTURE  "http://www.organic-chemistry.org/namedreactions/Hofman1.gif" \d���Hofman Elimination – anti markovnikov



� INCLUDEPICTURE  "http://www.datqvault.com/upload/images/questions/4d843e13_2378exp.png" \d���first two MESO last one achiral

27,22,20,29,21



MATH

log5x=2 equals 52 = x



?a*b =a??b?

(x?h)2+(y?k)2=r^2, where(H_,K) is the center of the circle and r is its radius.



Cos (30) = sqrt 3 / 2 ACTS



3^6 = 9 * 9 * 9

if you multiply or divide by a negative number you must flip the inequality around



|2x?3|<7 ?    �2X?3<7          &     2x?3>?7  SAME FOR = on absolute values

Sign changes to (-) but the equality remains.  Absolute Values



if the p-value is >5% then this observation is not considered significant 



log(4) + log(2x) = log(8x)



Distinct ways to write MISSISSIPPI = 11! / 4! * 4! * 2!     (ORDER MATTERS)



ORDER DOESNT MATTER = / factorial bc its a SMALLER NUMBER



A=πab   Elipse Area



work/task equation: 1/a +1/b  = 1/t

2.2 lbs / KG (not the other way around); can also get you to grams from ounces

CIRCLE:   4 pi r^2  vs.  4/3 pi r^3

CONE: 1/3*pi*r^2*h  vs. lateral SA = Hslant*2 pi r / 2

�f (x +c )  is the original graph translated leftwards ;

f (x )+c  is the original graph translated upwards



sin and cos are (graphically) just translations of each other pi /2 (-) goes Right (+) goes Left



Variance is NOT SQRT FUNCTION

Log 30 – log2x = log5

Log(30/2x) = log 5

30/2x = 5



Simple interest- only interest from PRINCIPLE; it is not compounded

Internal angles- heptagon 360/7 = 52;  180 – 52 = 128 internal angle size

         sum of internal angles- 180(n-2)

Separating inequalities- 1-multiply by denominator 2- subtract/add to get x on same side



Cos 0 = 1; cos 90 = 0; cos 180 = -1; cos 270 = 0; cos 360 = 1

sin 0 = 0; sin 90 = 1; sin 180 = 0; sin 270 = -1; sin 360 = 0



VOLUME = cube NOT square


