




























































































BONDING
soC C DO

s s s P sp sp sp s

e t t e
O CEOe a e

olbond

orbitalFonepair
H EI 0 N N

o 76 bondTobond 76bond
no it 7 it bond 21Tbonds

Q which of the following bonds are strongest

I

3
l 2

A Propyne s is shorter and stronger than the others

This is because its orbitals sp and sp3 have the most
overlap Propene Z is the next strongest followed bypropane CD

Q Are pi bonds on sigma bonds stronger
A so HOWEVER 70 7IT is stronger than a single0 bond

Q Which bond is the most reactive

A 31 triple bonds have an extra 1T bond which tends
to react















































































































Q Why in this ATP molecule
is bond 7 more likely todissociate than bond 2

A There are several reasons
but the bondenemy of bond 202 is much higher making it harder
to break than bond 7

Q Do peptide bonds rotate

R 4k R day r

H

A No Resonance gives double bond character to both
the C O and C N bonds

HYBRIDIZATION
a b c o d OO e Otto

Coope 0 0003 ff a'Btoo.aCgatFC0oofo.o
I

a sp This phenomenon occurs due to

bCsps high and low energy orbitals

c Gpa
mixing

qzfqd Csps

e Csps o wshpath.psbfdhie.edu
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A 25 1Scharacter
75 P character

Shape
fspsp tspd.plONALffTETRAHEDRALM

9 FOCTAHEDRAL
PLANAI o

top
Trigonal

bidpyramidal

I q I
BB Bo up o EBE.at
of too a qK It to
noon am

te.ane seesaw oaa.edra
I ee I

11p o oo.iCDTl.pyDqH2l.p of Nip
COG trigonalpyraFnidal

T shaped squarepyramidal
a opBent 21p I I

31p EII2l.p do

Square planarBent no
Linear

Q what shape do the following molecules take

a 8042 d Oz g Nos j CHOI
b BrFs e Sfg h Hsot K SnBrz
C IE f SOFq in CIB














































































































Answered

A 19 Tetrahedral
0 511110
a
o

b Bfs Sp3d2 Squarepyramidal
F

F 13µF
Br 7 VE

FK 7 F 7 VE
7 1 1 7 5 lonepairs _1 p

I
35 7 42 40 25 71p

C IET 4
21
cmgu1ioEfeff7flt4tlt7

22 l6 6e s 31 p.BB

e.tI sp3d
I linear
F

d 03
I
6 3 18 16 2 e 7 1 p

o

i
To SP Bent














































































































e Sfg
14177

28 6 34 32 2 e 11 p
F

f sp3d seesaw

I F
F

f SOFT
text

a
y12
28 40 40 0 e Ol p

11 Spsd trigonal bipyramidal
F si FI F

F

g Nos

f3
511811 24 24 0 e 01 p

T
83 0 sp trigonal planar11

04N o
h Hzot

I'll1 36 H
1 3 6 10 8 2e I 1 p

3 I














































































































g sp3 trigonal pyramidal
HT LH
H

i ClF3

It 3
7 21 28 24 4 e 21 p

F
I sp3d T shapedCl

Ft o

F

j CH4

4 44 oooo Oe 01 p

Y sp3 tetrahedral
H f H

H
K SnBrz

4 471 18 16 25 11p
Sp2 Bent

Sh
BT t Br














































































































Single bonds Doublebonds Triplebonds

EN t

STABILITY

REAC

st

Bondstrength harderto break shorter

nearofcombustion
owygg s

Formal Charge of glycine N 5 4 FC of 7 t
yit 11 G 4 4 FL ofO

H N d c j
1 4 4 FC of OH H

0 6 6 FC of 0
0 6 7 FC of I



























































































































































































































4 Acyl Halides 9,3 p c Suffix Oyl Chlori

5 Amides
Prefix Carbamoy NHz R 2074 12 31,7N
Suffix Amide
6 Nitriles R CEN Prefix CyanoSuffix Nitrite
7 Aldehydes Ip Prefix 0 0

H Suffix al
0 prefix OXO8 ketones 42 suffix at

R Prefix hydroxyR µ Suffix 01
9 Alcohols OH 1 OH f OH

10 20 30

IO Thiol R SH Prefix mercapto
Suffix Thiol

Il Amines
µ
R NHz

z
R NII

go Y
R

Prefix amino R

K Sulfides R g R
Suffix anime

prefix engl43 Alkenes ftp RSuffix
enePvefix

yny
14 Alkynes R H 12 12 Suffix gene

5 Alkanes O p prefix y1R suffix ane




















































































aomatietminoaiastryptophan

isinglebond a c i E Ii 2 r ajFi i arewianresonan
igarblebond o y nonarormatic
7Eeobffnd ipre foralcohol N Nnn 0 8 0

p o R at HzcCEH I H k
iGeminattviscinal if i 1 o9 o R iomstots R CEN i R

gotNHI i EH o FAIOH ianycbn.no H
o Han r aldehydeorketone 12
RAR d amine R

B r LIN
H C HGerminal i
Br BrBri l

Viscinal H c C H
H it

Mesylate Add a methyl group C050kHz also known as 0ms
excellent leavinggroup tho acidic proton

Tosylate OTs similar to 0ms
Aryl Any functional group derived from an aromatic ring

Vinyl group
Allyl F group

Q Lewis Dot structure 7 H IE H

Line Bond Order HSN o

7 0

q
Wedge Dash Formula 7 Mic
Condensed Formula 7 CHzCOO

H O
I 11

Fischer Projection H g C H

H














































































































H
Newman projection H it TFc qq.IT

Ht LH
H DooBall and stick Model
q

Spacefilling model 000008

Isomers
Same molecular formula different compounds

Q How do we determine how many isomers somethinghas
A 2h where h chiral centers

OH Howmanystereoisomers

T.fi zn 2 KI
I Conformational isomers
NOTtrue isomers

Conformational isomers are the exact same molecule

a E
2 Structuralism
same formula but different connectivity

ftp.e e

H i T
2 methylpentane 3 methylpentane














































































































t3 Stereoisomers
same formula same connectivity different 3D arrangements

Enantiomers same molecular formula t
same connectivity but are non identical
NonSuper imposable mirror images
cats TEIGE TEETH

1
Diastereomers
RR RS

Geometriclsomers i isltrans

1 A
Cl Cl Cl
trans Cis

E Z

t
oftenhave a dipole movement

nodipolemoment 4th s oftenexperience steric hinderance 9enemy
no eric hinderence

practiceassigning

EERIE
Lt

Ei s














































































































ReactionTypes
El Elimination RxN Unimolecular

ftp.pdgerconespeaes is concentrated

Dissociation of leavinggroup form carbocation
Abstracta proton formdouble bond Fast

2 EliminationRxn Bimolecular
2ndorder twospeciesareconcentrated1 4Abstractionof a proton electroncollapse to form a
double bondandejection ofthe leaninggroup

SN't sfoyotyserttution RxN Uni molecular

sociation of leavinggroup and formation ofcarbocation
Nucleophilicattackof the carbocation

SNZEnofjbgztuhofwok.IE 3io7c Ea'IIspecies
Ssitentglestep backside attack ofelectrophile ejection ofkan nggny

tsepskxwordwcdboahon.FIIsPeFe8YmisY
2 1st yes yes planarwsoeodakibbasnses.TT o

Yes yes racemic mix Poor
nucleophile

3poofaarrbpowhh.scsolvents
SN

EJJ.no no no panarosin aaYes

µ2 n

_N e

iN
qq.infoisldosEiEEWFz faas














































































































A largesubstitute would be most comfortable in the axial
position as it eliminates repulsion
Cl
119
A CI

I l a
X need to be equatorial to one

Cl another

COMBUSTIONOFALKANEST

Chat202 coz 2h20 Heat

Tenergy of activation

exothermic
Q Will Nz have a high heat of combustion

Stable molecule low heat of combustion
Nz stable
Nz low heat of combustion

A
cyattbutane Etcyclopropane cyclohexane cyclooctane

l Z Q 33

Highest heatof combustion 1Lowest 4

Radicals single unpaired electron NOT ON MCAT
Freeradicals may be a consequence of cell damage

Donatinggroupsdonate their Cults Unsaturated
electron density into a
conjugated it system BPT with 4 MW

BP d with 9 branches














































































































Q why is alcohol highly soluble in water

A Polarity hydrogenbonding
Acidity
He H2O

Ht acidic so 1120 has more proton than O H
and OH causes an increase in pH

1 OH OH
I TOH

acidity
This is because at less substituted areas the protoncan be more easily donated Cleaving 1 o whereas
the C charge on a tertiary molecule would
be crowded and repulsive and less stable This is
due to the alkyl groups being weak election
donating group

REACTIONS Galore

Formation of an alkyl Halidefrom an alcohol

SNI

yo
0

a Eo In
30carbonsprefer5N7

SNZ EHz as ftp tt 1

I














































































































Oxidation of alcohols
alcohols aldehydes carboxylic acids

20 alcohols ketones
30 Alcohols 5 cannot be further oxidized

Common OxidizingAgents03 Jones
Crzoy Collins
Croy PCC
KMnOg PDC

Q

A

1
A OH t KzCrzO7 green

B OH t kzCrz07 orange
dichromate ions are becomin chromium ions byoxidation so uhreacted dichromate is orange alcoholB is likely tertiary as it did not oxidize C react
Alcohol A is liked.jp 0or2

Reduction synthesis of an alcohol
Reducing agents do the opposite of oxidizing agents

Reducing agents
NABHq only can reduce aldehydes ketones
LittHtt can reduce aldehydes ketonesHz pressure carboxylic acids and esters














































































































spsd

B H Nat Al H LitH l l H y
H H H H

Boronis more electronegative keeping the electron
density inwards making the hydrides less
nucleophilicLiAIHq is a stronger reducingagent thereforeas its hydrides can reduce 2x

Pinacol Rearrangement
Vic diol t hot acid 7 Ketone or aldehyde
GH GH o o

Ctb R d H
CH3thubstituted tetrasubstituted

HOTACID

EEE't a que
tetra Hydshniff ketones

Alcohol Protection
used to protect alcohols from oxidation or reaction but

allowing other groups on the molecule to react

TM
MOM
Acidification removes protectinggroup and restores
Alcohol

Mesylates
Tosylates

SNZ

Theseare fabulous leavinggroups and C Cl
areused because ofthis characteristic














































































































Dehydration RxnEquilibrium reaction
alcohol favored by colddiluteacidalkene favoredby hot concentrated acid

Majorproduct most stable alkene

19504
gqHzc

goodlg
t

Itf majorproduct
Hsia F

minorproduct

veryminorproduct

GringnardSynthesis
increases of carbons
produces an alcohol

aaas
i

Ethers
0

non reach re R
t
R

weakly polarlowboilingpoint
Organic solvents
pI isoelectricpoint

likedissolves like
unreactive





















































































Epoxides

1 Fhfgelsteapotiffenated t becomes a better leavinggroup

si

It
on

E
tEF T

Ft
E

tttqqLE.to ooooEE oeqpI














































































































one

BB

O R N R

Nitrogen is lesselectronegativemakingit more available todonate its electrons

EDG fat o

off
EY

EWG or EDO

F T EDI alkyls

ya
Eo gtfo Etf Nito

T F f of EWG Logano

R R EWG Gulphones

y NH2 EDO amines

OH EWG carboxylic acids















































































































































































A B First and foremost a base

Q which carbocation is most stable

1 To tear E
OH OH

A A
tertiarysubstituted

Gringard synthesis
I

R Ng Br
halogen

metalcarbon

gives electionsmuch more
electronegative willingly to achieve

nobel gas status
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gas
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