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F—8 fAHUL=E
Chapter 1 Organic Chemistry

WE4EY  hydrocarbon
B+ electron

%M structure

JFEF atom

4+ molecule

4% compound
AWLEY  organic compound
M substance

%4  chemical bond

4R, composition

AHLRM organic reaction
¥R chemical property
YR physical property
4rF3X molecular formula
JFF# nucleus

¥ proton
¥ neutron
HLfff charge

IEHff positive charge
U fif negative charge
JEFHFE  atomic number
JFEFHIE atomic orbital
FZ  shell

TZE,TF5c)Z subshell
HIEEIR shape of orbitals
FEHR perpendicular
JEF2£4 atomic radius
R (EH  radius
FifE(#)  double

HjE /5[ orientation of orbitals (direction of

orbitals)

& occupy

(SHEHEMANEF LB (S orbital is occupied

by two electrons. )
BT electron configuration
BSPEHETF  outermost electron
& #r valence
#r8#  valence bond

FE— it
Section 1

Introduction
#HrE#F  valence electron

#Ht7=2 valence electron
#47  valence bond theory
K bond length

f28E bond energy

%4 bond angles

B itE  electron negativity

B T8 ionic bond

M8  covalent bond

HEHME  covalent

F4#  molecular structure
MEHK mutual

MERG| mutual attraction
F4#MX  molecular structures formula
A F,IEBF cation

BB F,ABF anion
8 HE T bonding electron
IMXTEF one-pair electron
BFX(BNEF)  electron pair
=fE(H)  triple

£~ multiple

HHER  polar

FERER  nonpolar

BRI inductive effect
Z«4t  hybrid

4R, S8 resonance

PR resonance bond
FEHA  localized

BEA delocalized

J\FBEAN  octet rule
$LHR4EH  resonance structure
JULfAIEAR  geometry

Z24L#iE hybrid orbital
HiEZ4fk orbital hybridization
4t[E in common

M, dash formula

45 &= condensed formula
LR bond-line formula



2\ FES5EPHEA

JEY) substract

ik reagent

=¥ product
RI¥Y reactant
Lewis B8 Lewis acid
Lewis B Lewis base
EHEH,ZhEEE  functional group
carbon

nitrogen

oxygen

hydrogen

T . -

sulfur

Sif e B be familiar with
Hyeeeees #E be made of

#r.  be divided into

F#£ focuson

224k $EFE  hybrid orbital theory
SFHIEHE®  molecular orbital theory
#%  homolytic bond cleavage

5% heterolytic bond cleavage
BIEEF carbocation

BB F carbanion

BHE¥E radical

28 hydrogen bond

EH Covalent bond: A chemical bond formed when electrons are shared between two atoms.

. SR TR S FRERAOLER.

EX We call the tendency for an atom to achieve a configuration where its valence shell contains eight

electrons the octet rule.

RAVE— R T B o T2 T AR E /\ A T Hg B B 161 1 K 9 /\ R AL

FH mE.RENFRRE
Section 2 Saturated Hydrocarbons: Alkanes and Cycloalkanes

$t42 alkane
W44 cycloalkane
fEMit%#)  aliphatic

B4t  methane
Z %t ethane
5t propane
T4t butane
At pentane
2%t hexane
st heptane
X4  octane
T4t nonane
4t decane

B4% carbon-chain
T HE methylene

E4E %54 F3  condensed structural formula

F4 &  isomer

FHIHE isomerism

HWERHEGER S FR, ARSEH)
tional isomerism

gk f1  strain

fi 4 ¥ nomenclature

w3k, AT prefix

WE, & suffix

LS E  alkyl group substituent

FE  methyl

Z# ethyl

AE  propyl
SAXE isopropyl
TH butyl

FTH isobutyl

ffTH sec-butyl

BMTEBETE  tert-butyl

f}4% parent chain

—%% K primary

“% K secondary

=4RK  tertiary

PO #) quaternary

A di-

=4 tri-

S HE%c42  branched chain alkane
REKEEY cyclic hydrocarbon
¥J18 conformation

WRREWE  conformer
ABHFE A Newman projection
HEAMBR eclipsed conformation
f5 A1 angle strain

S FHE)  intramolecular

4+ FWHNH S intramolecular strain
JE#AMEAEASN  unbonded interaction strain
H A cyclopentane

HEHSE cyclohexane



BWRA MM chair conformation
A1  boat conformation
FEHE axial bond

SEfRE  equatorial bond

2E HEHE hydroxyl

#3141k hydroxylation

4y FlEWH 5] /1 intermolecular force of attraction
481 dispersion force

K4 A halogenation

HALR R oxidation

EE Those hydrocarbons in which all of the carbon-carbon are single bonds are called alkanes.
REFFHRHARKBHARRNBRRIRE.

E¥ Cycloalkanes containing a single ring have two fewer hydrogen atoms and thus have the general
formula C, H,,.

B ITAHRAERLFEAN AR T, HERXN CHau o

ER Alkanes and cycloalkanes are so similar that many of their properties can be considered side by side.
Some differences remain, however.
EMAEEEE AL ENEFFSHUNER,.BNFE—&FRF.

EX The formal system of nomenclature used today is one proposed by the International Union of Pure and
Applied Chemistry (IUPAC).

A R8RSR A A & 07 sk R E B AR S A F RS & (JIUPAC) RAN ARG WmEE.

EE Underlying the IUPAC system of nomenclature for organic compounds is a fundamental principle:
each different compound should have an unambiguous name.

HHAYR IUPAC REMEBEMELAFRUNR . E— T EYEL XA — 1R AL RERREA
K &R .

E3F A series of compounds, where each member differs from the next member by a constant unit, like
unbranched alkanes, are called a homologous series. Members of a homologous series are called
homologs.

- TUEYST—MEAYZAMEE-MEERTH —RIMLEY . WEHKRZ . HRAIR RS A
RIKENTBRARERZRY .

FBEF AR .HFEFORIE
Section 3 Unsaturated Hydrocarbon. Alkenes and Alkynes

A{u 42 unsaturated hydrocarbon ZRFE  ethynyl

#4% alkene TR diene

R4  alkyne =4 triene

frA&EY)  derivative £ polyene

{®E deviation BE2% ' carbon skeleton
FZ24b#  unhybridized A EfER) soluble

848/ adjacent A%EMER  insoluble

#EE thermal energy MM addition reaction
FR&IAY restricted EBAY polymer

¥ convert #{K monomer

56 preference AN hydrohalogenation
Z % ethane KEVER,KWERA hydration
% propene ® bromine

ZH  ethylene HiLYEA  bromination

A4  propylene HFEMER  reduction

AR vinyl S4fERH hydrogenation
AEE  allyl HLF mechanism

RH&EE  isopropenyl #HE potential energy



RE5EYRA

#BEE potential energy diagram
A transition state

ZhBE kinetic energy

K]  exothermic

B #E  endothermic

{&4LBE  activation energy

#3% transfer

SHBRN proton-transfer reaction
a4k intermediate

B [E4E reaction intermediate
Z# RN multistep reaction

kA trans

AR FH IR cis-trans isomerism
FX-HERAEEFMW  keto-enol tautomerism
YR conjugated effect
WHNETFEETF allylic carbocation
#83t%  hyper conjugation

34RiE  resonance theory

B M electrocyclic reaction
FPR RN pericyclic reaction

AL INE R catalytic hydrogenation
S A RN heterogeneous reaction

FEHFH, BB FR electrophilic ¥JH R homogeneous reaction

F BN electrophilic addition reaction FH K/ electrophile

Kby, K E  halide X% #EHE  regioselectivity

I EFEPER  regioselective AR M, syn-addition

AR cis FEMM nucleophilic addition

BB Alkenes are hydrocarbons whose molecules contain the carbon-carbon double bond. Hydrocarbons
whose molecules contain the carbon-carbon triple bond are called alkynes.
SFFEARKNBHRERERE. S TFHRIAERK=ZBNREHRIERE.

ER There is usually a high free energy of activation for uncatalyzed alkene hydrogenation, and
uncatalyzed reaction does not take place at room temperature. However, hydrogenation will take
place readily at room temperature in the presence of a catalyst because the catalyst provides a new
pathway for the reaction that involves lower free energy of activation.
HBREEANEAYRAARNELEHE . EZRTARRE.BR EFRAANFENFLT. M
ARMEZRTRERESHT, B AU N RERET —HKEEL B HEAFHORNER.

X Markovnikov’s rule: in the addition of HX to an alkene, the hydrogen atom add to the carbon atom

of the double bond that already has the greater number of hydrogen atoms. Reactions that illustrate
Markovnikov’s rule are said to be Markovnikov additions. When alkenes are treated with HBr in the
presence of peroxides, an anti-Markovnikov addition occurs. This anti-Markovnikov addition occurs
only when HBr is used in the presence of peroxides and does not occur significantly with HF, HCI,
and HI even when peroxides are present.
GRAREBARAN . GE5K2mR NS  EREFMASEERZHNERETF L FEERT
KETRANMBK RMUHFADRMBELEMYERT BRUEESHBREMRERGRMB . XK
fn ALK & FE S B4 W AEE T HBr 9 i , x+ HF . HCI A1 HIW AR ® 57, B2 3 AL D i E 1 1%
oF.

EX A reaction is stereospecific when a particular sterecisomeric of the starting material reacts in such a
way that it gives a specific stereoisomeric form of the product. It does this because the reaction
mechanism requires that the configurations of the atoms involved change in a characteristic way.
R R EBEERERNYEARANOLAARN, RNER RN ELHET ARRAFR
BRI WYY XREEAARNNEEREXFEFOHNERTEL -MERO TR RERE.

FEY FE.FEX
Section 4 Aromatic Compounds

FHEHWEY aromatic compound HPW# isopropyl-benzene
% benzene FHE  aryl
FFHB aromatic 4 arene
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Ft#E i  theory of resonance & 461 ortho-

3tIREE resonance energy [A]ff meta-

73R B9  heterocyclic Xt para-

MLBE pyridine LK polynuclear
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i Organic compounds were classified as two broad categories: aliphatic and aromatic. To be classified
as aliphatic meant then that the chemical behavior of a compound was “fatlike”. To be classified as
aromatic meant then that the compound had a low hydrogen-carbon ratio and that it was “fragrant”.
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[EE Hiickel’s rule is concerned with compounds containing one planar ring in which each atom has a p
orbital as in benzene, Planar monocyclic rings with 47 + 2x electrons, where n = 0,1,2,3, ... ,
delocalized electrons should be aromatic.
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ER C60, a molecule shaped like a soccer ball and called buckminsterfullerene, is a member of an exciting
new group of aromatic compounds called fullerenes.
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E¥ Nanotubes are a relatively new class of carbon-based material related to buckminsterfullerenes.
Nanotubes are very tough — about 100 times as strong as steel. They also have shown to act as
electrical conductors or semiconductors and many other applications.
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Nucleophilic substitution reaction is a substitution reaction which is initiated by a nucleophile. Sy2
reaction, means substitution, nucleophilic, bimolecular.
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ER This reaction is said to be second order overall. Because bond formation and bond breaking occur
simultaneously in a single transition state, the Sy2 reaction is an example of what is called a concerted
reaction.
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ﬂ. Sn2 reaction always occur with inversion of configuration. Syl reaction (substitution, nucleophilic,
unimolecular) is said to be unimolecular (first order) in the rate-determining step. If a given alkyl
halide and nucleophile react rapidly by an Sy2 mechanism but slowly by an Sy1 mechanism under a
given set of conditions, then an Sx2 pathway will be followed by most of the molecules, vice versa.
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¥ Experiments have shown that a number of factors affect the relative rates of Sy1 and Sy2 reactions.
The most important factors are:

a. the structure of the substrate;

b. the concentration and reactivity of the nucleophile (for bimolecular reactions only) ;
c. the effect of the solvent;

d. the nature of the leaving group.
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EZ2 Elimination reactions occur by a variety of mechanisms. One mechanism, called the E2 reaction, is
bimolecular in the rate-determining step; the other mechanism is the EI reaction, which is
unimolecular in the rate-determining step.



