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§ 1.1 AL SR

(Organic Compounds and Organic Chemistry)

—. By
B EYI— Bt &% (carban compound).

What is Organic Chemistry? fT4 =B P42
The Chemistry of Carbon Compounds

M E I F
TAlEEE (FIansREREE) N EAUHKER I

(excludes inorganic metal salts such as
carbonates and cyanides and excludes carbon

dioxide)




HRAEVMNEYIRITCE: C. H. O N, X, S. P%,

A S VIR R -
1. RN, BHEHEZ

VB,,: CgyHooN,,PCO
BHAEWLETOO T FH LA E
5] F IS (Isomerism):




[l 73 A B

MIFR N E S B ik (isomer), XFILRFRAFE S 7
MR, W: 5773 C,HO FF1E LEZHI B B i A

[ 73 S R AR
H H H H
H—C—C—0—4H H—C—0O—C—H
H H H H
LIE FA ik

AP EYE

J4E#HIZ (structural formulae) FER



2. IR, FERVEKR;
3. ¥ 55 ( melting point, m.p.) 1%

AAE Y m.p. <400°C
NaCl m.p.801C
4. M TIK, G T B UL

5. REDEEBIE. BIRZ
Ag® + CI'——~AgCl|

A,

CH3COOH + CH3CH20H—’
1645 73 P

HEEYRMNITZI, &k
A ‘_—VFEF_’? m%ﬁﬁm_zo




—. BYAER AN K R
FIH (19t m-RAED) « FIH. 405, HE4l.
TCER T

17774, Fidifk 5 Bergmantd \sh D)4 N 15 3

147 Joi AR 7‘3%1‘%% LR X 5 -8 o< 20 )5 1 el
Yl A 4r 71508 (vital force theory)

18284F, fH[E4k 525 F. Wohler:

NH,CNO -2~ NH,CONH.
BR e K&

1854£_BerthelotAﬁ}zT«tt i
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$ 1.2 BN EIRISEH

(Structure of Organic Compound)

—. PIEHZEHR (Kekulé Structure Formulae)

EAHMEYIF: BoAlYr . S—0r. SN
BA=r
H

H—C—H H—FC—C—H H—C—=C——H

H H H N
FH N
ZMEiR: CH,CH, CH,=CH, CH,COOH
TS LS N7

Kekulées R RAFH A EY 537 R T B AHEEE )N,

K




—. B EEH A (Lewis Structure Formulae)

bl iig=

G R)
P /\
[ H R
H—C—C—0—H  H:C: C:0O:H
[ o
H
AL E B 2\ % 2 Hr 2\
(Kekulé Structure (Lewis Structure

Formulae) Formulae)



=. B84 (lonic bond and Covalent bond)
o BHMEYHENFIMHFESE (Chemical Bond)

¢ ET148 (lonic bond)

¢ Electron is fully transferred from metal to non-

metal. (BT EENERBEBLEESRE).

¢Bonding Is by electrostatic attraction. (GEILFE
HEREE)




7 lonic Bonding

(\.. © oo O

Nae + eF g Na eF ¢
o0 o0

Sodium Atom Fluorine Atom Sodiumion  Fluoride ion

(IRT) (FET) E T~ FEE T

Attraction between the two ions
IS electrostatic -- lonic Bond
. (AN BEFZEEE FEsESa)
BEER#N CH,COONa BT




& 48 (COVALENT BOND)

\L1

A SIMPLE COVALENT BOND (faj£

Z|

— /

LY 8 )

A pair of electrons is shared between the

t

two bonded atoms. (5 Eié,

BT .
H- -H

Faallle!

N

‘j




A SIMPLE COVALENT
BOND

;

H—H

Bonded pair



It4 48 (COVALENT BOND)

‘C+ + 4H+— HiC:H

H
H
— H—C—H
H
H
wmi  IERI
Bonds in Organic Molecules are covalent bonds.
A 2 L

HHL T+




& fiHrEE (Coordinate bond)

T R H) B X

e ART 2R T — 1 R T HY.

H

H:I:\I: + HY ——|H:N:H

H

LY. e E TR T.
M EBETHIRT .




§ 1.3 BHULEYIH RIS 88

(Covalent bonds in Organic Compounds)

—. 45 S (Covalent Bond Theories )
1. #%& (valent bond, VB ) ¥£
1) Y mITe R B2 IR 3108 1Y E B Bl B Xy /Y
ZiRe MARTHIRBIET, HHEHEMER, B
REECRYT . H1H
2) ORI EAYE: RO AREN BT E

3) IO BT RITE: BN BT R ANES

() + () — @>@°

H(ls) - Cl(3p,)

l”-”l



2. 7y TH3E ( Molecular Orbital, MO ) ¥
ik :
D 4FHIE (v) : 4 FHEFREIPRE.
2) 7 FHIER DR FHER S A G RES.
WFEHEFIIEES A,
BEFiE(d ): BEFFRFHEIIRE.
SFHEH=-SMEHEASHIEFIESR ©»

PAN
HE%:

138 (bonding orbital) << J& F%13# (atomic orbital)
% B #11E (antibonding orbital )> JR TF#1E >
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n-5# (n-Bond)
RSy T5iE (Bonding molecular
orbital)




I B

¢4+ /L 18 (Antibonding Orbital )




. R B 1 (Parameter of covalent bond )

1. 81 (Bond length) : 2RI 88 KBS 1~ R 5 1% 2 [8]
EFER. B K (nm)

— LB A4 B B B

#R | #K(nm) WEY)
C-C 0.154 2.5

0.153 R, BR

0.146 7 b
C=C | 0.134 N o

0.131 Ao, 1-TH-3-5
C=C | 0.120 LR

0.121 1, 3-[R —kk
C-H 0.109 FH

0.110 ZF

0.108

0.106 Z.y%




2. # 4 (Bond angle ): 53 FHFEA H
ﬁ%%%&ﬁ&%?%&%% |

ML RET R A </ |o1e9nm
3. ##HE(Bond energy) : &R TFA H 9 28
FIBLE & &) TABRAT C
H I REE, BRAS T TA-BOfE / \
s ETFARBNFERKy H™— "H

Geg, Efn. (kd/mol) .

A(g) +B(g) ——A—B(9)
BAREE: W — MBI AL E

m%%ﬁ% BERE = BARRL zﬁi%\% BEE + BIRRE
MRIRE T, BAEMA, BRE.




4. SRR ( Polar covalent bonds)

T I B4 M (electronegativity): 2+ FH KIS R
Xof R B8 B B W 5| B8 77 (The intrinsic ability of an

atom to attract electrons in a covalent bond).

FLLE T 2R B B A

LA F /lO|N|CI/lBrl S|I|C|P|H | B

M| 3.9(35(3.03.129| 26(26(25]2.1(215| 2.0

\

HEL A PEE Ei%%ﬁjﬁ%ﬂﬁ)ﬁ?ﬁ JEE LT H B
50 H R 5| FE




Ch, ~Cl  SEHrRmRbE xR B (1)
RET.

p=qXd fEHRE (n) mEs. EED
o —— 1F B fa7 HR O BY AR B ART H O B EEL AT
d — IEf AL HREE

8




=. IR AR N 7r2R
Breaking of covalent bond
Types of organic reaction
ORI BRA PR A BRI T I, — R
(homolytic cleavage), 71— & 7% (heterolytic
cleavage).
PIZ R MR R E B2 (radicals):
A B~ A + B
HHE HHE

FEBLEAPAE,. REF. REABRE TIAA
REEHMEIAACTHZEEBELANG,

A[\B A" + B




BOND FISSION PROCESSES

—C:Y

=3

HOMOLYS? HETEROLYSIS

—C* + Y. CARBOCATION
IESF

RADICALS

BHE

CARBANION
A




B LN F AR
Types of Organic Reaction

/

LA S B RN T 272K




1. BlEKRM (Radical reactions): & 44 H %
rFEAE B HE MR TR R M (Processes that involve

symmetrical bond breaking and making are called

radical reactions) -

2. 7/ B (Polar reactions): B i A48 1 R =4

[ b1

B 134T R M. (Processes that involve

unsymmetrical bond breaking and making are called

polar reactions)



>£ Bi37] (Electrophile):( An electrophile has an
electron-poor atom and can form a bond by
accepting an electron pair from an electron-rich

atom )FERMHPESZEFHEGH. W H

_C+

oRH RN : TR RGO R A B R .

F %R 77 (Nuclephile): (An nuclephile has an electron-
rich atom and can form a bond by donating an

electron pair to an electron-poor atom.)7E & . F it 25
TR . e . :NH,

_C_
RN T 3R ZEGHEBON R E RN




3. ¥ E] ;e . (Concerted reactions) :  Je Mk A2 1H 48 1 b
B ERITE RIS 4T, RMFIE B E HESE
P [R] A2 A2 B H [ N
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§ 1.4 BHUL SR G0 E

(Structure Determination of Organic
Compounds)

v B $R4E

. AIEERE

v TR EVES T A E =
v £ AT IR E

"o




#il: 30mgIEF I EITEEREE, 5344mg—F b
ﬁij'%iF[l18mg7J< HB5FE&HN60, WitEZENMHE
IR BRNETTERN A TS EMEZKR L5 TF

i i

2

SR E= 18X ~g = 2(mg)



0] :&X =
C% 30 100 =40

0 :L x —
H% 30 100 =6.67

0% =100 - (40 + 6.67) = 53.33

-~ 40 .6.67 . 5333 _,.4.
C:H:0O= o 1 16 =1:2:1
L A ARRHNCH,O .

(BZHR) = HTR

_ 60 _
n—30 2

' GBS F RIIC,H,0,e




h. SR E
X—AT5f AMei. 23R, Bk
DT EREIERE. AL R
§ 1.5 HHREEIABHAL SR 2R

(Functional Groups and Classification of Organic Compounds)

HREH(Functional groups ): HE—3{b &SR
M 5 B JR T3 (A functional group is agroup of

atoms within a larger molecule that has a
characteristic chemical behavvior.) .
—. WERZ3R [

R 50 [5H /

~
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B 15 ) COMUA,  FRBRH A )

- IR A & )

A E D S

Mg AL &Y

SRR EY

- IR ED




CH,CH,CH,CH,CH,CH,CH- ACYCLIC
T EY)

CARBOCYCLIC
A S

HETEROCYCLIC
RANEY)
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