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Btk

- 2R (alkanes)
»  JR1EZ N (combustion reaction)
o HHERXMN Free radical
substitution reaction
o HIEAMX (%) Autooxidation

reaction

« &R (alkenes)
«  ZX&(Hydrohalic acid)
. K

Bri) ;e XN (Trans addition of Br)

F% 2% 2 . (Downgrade reaction)

& Ak-48 4k 2 B (hydroboration-oxidation
reaction)

- RRiz(alkynes)
o UmE B M (Acidity of terminal hydrogen)
o =ERSEZEUR M Nucleophilic Substitution
of Triple
o BURHI%E
o [FZ < (Lindlar Reagent)

- gEftiR(Haloalkanes)
o SN1 HWAR /2 M(SN1 substitution reaction)

o SN2HU R
e E1, E2VBFEJ2 M (E1, E2 elimination reaction)

e

o FREEME (Acidity)

© SN1, SN2HUAR N Gk F27K gD
o P (Thionyl) I EUR S M

« Bl E2VHF& M

o HAMN

o I8/ Wi 7K 52N (Intermolecular/internal
dehydration)

o EERAR G O (Williamson Synthesis)
ik
o FRER XV (epoxy acid reaction)
« FF¥A 2N (ring opening reaction)
A5 fn(Benzene and phenol)
o IRH)SEHHU N (Electrophilic substitution

reaction of benzene)

- REyRIRRYE

Efat 4=t
o FEHIERHE M T (Acidic and basic properties of
amines)

«  J7 &K 4% (Preparation of aromatic amines)
o SEZMEIRFT(Preparation of aromatic amines)



Alkane (ethane) Alkene (ethene)



Sy 0] E‘}E’I‘E(Reactivity of alkanes)

when balancing equations for combustion reactions of hydrocarbons,
first balance the number of carbons, next balance the number of
hydrogens, then balance the number of oxygens. If the equation is still
not balanced, consider doubling all coefficients on each side of the
equation arrow

CH, + 20, — CO, + 2H,O0 AH° = —886 kJ/mol(—212 kcal /mol) -
T ol ’ PRERE (SRR

Combustion reaction
CH5CH,CHj3 + 50y, — 3CO, + 4H,0 AH°® = —2,220 k] /mol(—530 kcal /mol) (oxidation reaction)

Propane

3n+1

> >OZ—>nC02 + (n+ 1)H,0

CnHypyp + <

2024/5/20 S)



2R B9 [ Rz 5 14 (Reactivity of alkanes)

CH, + Cl, — CH,CI + HCI

O e s Orov

o B FA

ﬁg]b’l Xy, —> 2X-

{ RH+X¢ —_— Ro+ HX

Re + X, —> RX + Xo

Xe + Xeo —» X2
LIk Xe + Re —> RX

Re + Re ——> R-R

BEHREILRRE(free radical substitution

reaction)

1. hvESiheatis KHILE N
2. B H ARG B AT 8 S N
3. AVIHBEHEESER




f52 02 B9 = Rz 514 (Reactivity of alkanes)

hv
CH3CH2CH3 + C]2 — CH;CH,CH,CI + CH3,CH|CH3
43% 57%C1
(IjH3 h v (ITH3 (|3H3
(:Iiks__'(:'_'fi + (:12 B (2}13-——-(2-—-(:1 + (:}{3'_'ﬁj_'I{
' | CH,CI
(:I]f; (:I{S 2
36% 64%

1. S a — HZE Z B (ziHh[E4&) The a — H of the tertiary carbon is
easily substituted (carbenium ion intermediate)

2. IR b 510 2° 3° HEY 5 ELB 2% The proportion of products is
related to the proportion of 1°2° 3° H

2024/5/20



512 B9 IR Rz 5 1 (Reactivity of alkanes)

Characteristic Reactions of Alkenes

Ne=c
Jc=c
\(1_(‘
/—‘ A,
\('1_(\
Jc=c

Reaction Descriptive Name(s)
4 || Hydrochlorinati
C=C 4+ HX — —C—(C— ydrocnlorination
M T || (hydrohalogenation)
X=Cl, Br,1 H Cl(X)
|| .
C=C_ +HyO0 —> —C—C— Hydration

Bromination
(halogenation)

Hydroboration

Hydrogenation
(reduction)

R
1. SEHLN
1. BRIk
2. FRAEALH KN AR
3. W &M RN
2. WA AL B

3. MEMLINE (PN

2024/5/20




512 B9 IR Rz 5 1 (Reactivity of alkanes)

SEBgINRk(Hydrohalic acid addition)
| |
(:llt):(:llx) T = i (:]lq_(:llu N
- - - - 1t
Ethylene Chloroethane
1. SEH(Markov's rule) ) Wi &
2. FAMERH
| | | |
CH3CH=CH,y + — CH3CH—CH, + CH3CH—CH, 3. N (Electrophilic addition)
Propene 2-Chloropropane 1-Chloropropane

(not observed)

(a) CH;CH=CH, + HI — (b) CHy + HI —

2024/5/20 9



512 B9 IR Rz 5 1 (Reactivity of alkanes)

Step 1: Add a proton. The reaction begins with the transfer of a proton from HCI to 2-
butene, as shown by the two curved arrows on the left side of Step 1:

slow, rate H
54 ‘j. determining + | .
CH;CH=CHCH,; + H ——K(;:']: - > CH3CH—CHCH; + :CI:

(a nucleophile)  (an electrophile) “”'_Bm}l canon
(a 2° carbocation
intermediate)

IEE T R

Step 2: Reaction of an electrophile and a nucleophile to form a new covalent bond.

(Cls
= '.‘. e /—\\ *\ ] ] f.‘lSl ] |\ " "
-(.,.IO -+ (:H:’,(‘H(.HQ(.‘H:; -_— (‘H:;(AH(‘H s_)(—‘H:;
Chloride ion  sec-Butyl cation 2-Chlorobutane
(a Lewis base) (a Lewis acid)

(a nucleophile) (an electrophile)

2024/5/20
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512 B9 IR Rz 5 1 (Reactivity of alkanes)

B. Addition of Water: Acid-Catalyzed Hydration ——

H.SO
CH;CH=CH, + HsO —— CH3CH—CH,

E ERE(CINS /R
Propene 2-Propanol
—h%iv e 5 BN
CH, CH,
| H.SO, ’
2-Methylpropene HO H
2-Methyl-2-propanol
Why we call Acid-Catalyzed Hydration?
slow, rate
| | /\ (l('l(‘l'lllillling . . n '6 —H
CH;CH=CH, t @(I)—H : CH3CHCH3 *+ * | EMESHEREF, I
(a nucleophile) H A 2° carbocation H BHERT (RED)
(an electrophile) intermediate

2024/5/20 11



512 B9 IR Rz 5 1 (Reactivity of alkanes)

Step 2: Reaction of a nucleophile and an electrophile to form a new
covalent bond.

CH;CHCH4 + :0—H _ CH,;CHCH,
N e N
i H O
(an electrophile) PaxeN
(a nucleophile) H H

An oxonium ion
Step 3: take a proton away.
. fast ost
(:xlj(lzu(:n:,, + H—O—H =——= CH3CHCH; + H—O—H

A0 A o
H ' H H

2024/5/20

BRHE(MK S R

12



= = Only trans-compounds could be observed!
I S—=
IR R N T

RRERAY!

Br Br

| |

CH3CH=CHCH; + Bry ——— CHy;CH— CHCHj

2-Butene 2.5-Dibromobutane

in anti stereoselectivity, the
reactants add to opposite sides

r - d N Al
of the former C—C double bond.
We know this because one Br is
+ Bro ——— . .
CHyCly _ bonded with a solid wedge,
"’faBr while the other Br is bonded
with a dashed wedge
Cyclohexene trans-1,2-Dibromocyclohexane

2024/5/20
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512 B9 IR Rz 5 1 (Reactivity of alkanes)

an electrophile

C I").r:
/
:Br . )
( *Br: !Br :
My, oW / 'f / = N—
= y

‘:. 2 —_— “\?(:_(:Q’” — “‘"y(; (;: "ll””” + :.B.r:

a nucleophile A bridged bromonium

ion intermediate

an electrophile

+ .o Br
‘Br 2 :Br: :
/ \ 4
TS C—L Ul — \(:_(".,”
VAR I
B’ - Br
‘Br: Anti (coplanar) orientation A Newman projection
of added bromine atoms of the product
a nucleophile viewed from the left

2024/5/20



512 B9 IR Rz 5 1 (Reactivity of alkanes)

the net result of hydroboration—
oxidation is the addition of H and OH
across the C— C double bond

1) BHs« THF

NS

2) NaOH, HyOy

NN L HO

I-Hexene

2024/5/20

contrary to Markovnikov's rule, the
hydrogen has added to the former double-
bond carbon with the fewer hydrogens

N0l

HySO,

W

OH

2-Hexanol

- WEH-|EhRN
(hydroboration-oxidation

reaction)

s nFRE - KI5 RN

s mE %= == [E{BA R (Steric

hindrance)

* (Comparison)Eg fE L FINNAL R
DRAWMS
TIER BEUE

15




i I 9 SR S 7 1

Pd
+ ¢
I I-’ 25°C, 3 atm
Cyclohexene Cyclohexane
CH, CHj

_+_ H‘) L)
CHj CHjy
70% to 85%
cis-1,2-Dimethyl-
cyclohexane

1,2-Dimethyl-
cyclohexene

2024/5/20

CHy H  CHs I CH;
' o WY A

S Pt
CH; H 5|

trans-2-Butene

cis-2-Butene

4.2 k] /mol

-115.5 k] /mol
CH3CHoCHoCHg
Butane

-119.7 k] /mol

CH,

"CH,

30% to 15%
trans-1,2-Dimethyl-
cyclohexane

i3t AR

o (A SEEALT
( Ni. Pd. Pt. Ru. Rh)

o InEES g MR
(cis)

- e ES (FERRE
kY

16



512 B9 IR Rz 5 1 (Reactivity of alkanes)

fE AL TR T R E 0= P B = 6] 4544

Catalyst surface determines the spatial structure of addition products.

2024/5/20 17
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vis S Y EE M (Acidity of terminal hydrogen)

Hybridization Effect on the Acidity of Hydrocarbons

= 4 S p

1)

f. Q 8 sp - 50 % s —=C-H pKa =25

S

£

v Q 8 8 SP2-33%5 /:;:.C,H pKa =44

S H

2

§ Q - 8 8 8 sp’-25%s /\C’H pKa =50
_ o

JE A
FERANIE PSR (G| 738D, BRIR 7 B AERER, b ifE=C - H, B

JlC — HBER)H 14 BRI ke € — HEEATGERE R C — HBE A i F -3 BE FE it JR 1, 33X
KimpleHC — HEE R S 72, BB b1

2024/5/20



v SAYER M (Acidity of terminal hydrogen)

et
2Na + 2N—H3 —» 2NaNH, + Hz
Wi :

NaNH2 2
—» HC=C Na~ + NH;

ZH—#

HC=CH

_8+

NaNH2 8
C—H

—= RC=(C"Na" + NH, HC
MR ey

RC=CH

- NaNH2 . CH3CHzBr .
CH;C=CH 3} CH;C=CNa > CH,C=CCH,CH,

F AR

IEA TR GE S

2024/5/20 20




TRIE BY 3= B3, 10 BX.(Electrophilic Addition of Alkynes)
B 52 KRR IR

HC=CH — CH,=CHI = 2N CH,CHI,

M8 L, 1- L

N e il 2 A
IR e — Te AR Zp 5 S i TR PRl S 41 B BRI

Cl

|
H,CC=CH —< e ,0C=CH, ———+ CH;CCL,CH,

2024/5/20 21



TRIE BY 3= B3, 10 BX.(Electrophilic Addition of Alkynes)
B 5K IR

N 8 R R SR A EAL

‘ - H  H | s N
AN WEDERAN  pe=cn —rw | Je=c | = -
Hg* H OH {
H
. BRMEALR B “ &)

ZIBR (A ) ZEE(MR)

2024/5/20 22



JRIE B 2 7E (Identification of alkynes)

G

HT

&

7 B RE

A HE G FEAEAL I AR 5 U 5 i

HC=CH + 2Ag(NH;),NO; — AgC=CAg ¥ + 2NH,NO; + 2NH,
L4 (a&)

CuC=CCu ¥ + 2NH,CI + 2NH;

LR (&)

HC=CH + 2Cu(NHj;),Cl

2024/5/20

23



JRIZ HYIE

LS/ R RN (7

5 H Lindlari AT N, e )

J& (Alkyne Reduction)

IR cisHnEr=%)

HN1mol HEIB Z AV 1

H, CHy(CHy); (CH,),COOH
CH3(CH,);C=C(CH,),;COOH - C=C
Pd/PbO, CaCO, H/ \H
1 i TR R i &R (I %)

CH;—C=C

2-Pentyne

2024/5/20

CHoCHy —————>

[.indlar
catalyst

H H

cis-2-Pentene

24



el

JRIE B3R JE (Alkyne Reduction) — 3,

BRI ER (B RAtransiiE=¥)

ERE T EmIE R, F2EARERG AT )

CH; H
H:CC=CCH; + 2Na + 2NHy(l) — :‘c=ci + 2NaNH,
H CH,

2024/5/20 25



g 15 By I Bz JE T (Reactivity of haloalkanes)

FEBAR M Nucleophilic Substitution Reaction

— 1. SN1 BURR
_ 2. SN2 BRI

e B— YHBERM B-Elimination Reaction
1. E1VHBRRM
- 2.  E2 HRRRM

[
[

nucleophilic
substitution | |

| ’ > H—(|]—(|]—Nll + X
H—C—C—X + :Nu
‘ ’ B-elimination N\ /
> C=C_ + H—Nu + X
/ AN

2024/5/20

26



SN1 B4 5z B (SN1 Substitution Reaction)

(CH3)3C — Br+ OH™ - (CH3)3C — OH 4+ Br™

FE4Ey
o FESLARMEE ERVRHIEAS: O E TR, P RSN
& ( Racemate ) [WANT7MIIHEH]
* Wjﬁ&m (:Hq slow, rate ﬁ:He’-
\;(:L}.ir: determining (:\_’_ N :ﬁr?
(:HE?\ e .‘ Q‘? .1 e
CHj CH;  CHj

A carbocation intermediate:
carbon is trigonal planar

2024/5/20



SN2 B4 s B2 (SN2 Substitution Reaction)

CH,Br + OH™ — CH;0H + Br™

o TENARALE BRURRIE R OB IE T O TFERR, AR B RO R R
T e k. (RL/RERIF Walden flip )

® —‘ﬁ)i& note inversion of the reactive center
H ] H H
J— \ /N 0 ‘ 0 /
HO: + — >.,C—Br: —— HO----C----Br: — Il()—(“._,,’ + :Br:
.o H\I .o e ~§ \ e .o \ /H ve
H H H H
Reactants Transition state with simultaneous Products

bond breaking and bond forming
2024/5/20

28



SN1&2 BV Rz A9 Rz F

&R IRENE A7 A
| A
CH;CH,CH,Br + (CH3);CONa (CH;}JCDHF CH;CH,CH,0C(CH;); + NaBr
HEBNEERZE

EH3EH1[ + NaCN ——= CHjCHEEH + Nal

2024/5/20

29



SN1 vs. SN2 Syl AL S\LILELA® A

2 ﬁ- =

T FEAERREPRMMEAEEEER 1\ ﬁ -ﬁ-‘,t‘ﬁ‘ 1\ - L'&

REEENA Rarely act as leaving groups
G bility s leavi g i cophilic substi

T SR mu ficintosdocesackns 2. BEiEERERXA X 2. BRiEEMRX. EHEMNFL
I" > Br >l >ll-_,())>(ll|+,(HI() > HO™ > (lli~;() > NH,
+
Greater stability of anion; greater strength of conjugate acid 3 N ‘:l:r rﬂ] ﬁc (i#F’Jﬁ %) 3 » -i‘ tP rﬂj 4*‘
S FRREMER IR M ER
4y T e AN A 4. FhmRag (LREHL)

2024/5/2

BKIEEFIASRE, BMim T-SN1; RXZEMBETRT L, BT ] -SN2; A AJe 32 32 4T SN1
N, AR s ARE 32 34T SN2 [ M.

SR AZ AT ) SRR T 5 M SN2 S

B ARPINE LR R, TR ERTEGE, X SNIFISN2HS 2 FI 1

RFaR (e 5N E TR EERD AR TSN, @RaEs (P raEss
THIERTEEHERE . NGE PR AR TSN2, F¢H 3G 0¥ AR 1 e 58 ik
I ARKGEII AR RS, FIT-SNL, fESN2Ht, Rt AR, -4 B0 77 B Ak 1t A A
F-SN2

30



E1 JEPB& s RZ(E1 Elimination Reaction)

(CH3)3C — Br ~+ (CH3)3CON3/(CH3)3COH - (CHg)ZC —_ CHZ

> AY A | (H', (AH;
- BEBFEERGFRNEE AR —BAREEIHEERRM) | slow, rate |
. WAL REEIEBRREN (TEEZESEH) (:11;,,—__(|:—(':n:,, iviiicni 1 CH;—C—CHj + :Br:
© RBRM ‘ Gpr: |
o FEMPEIEFL AR REN, BA AR R B IR LA R T ’?n‘;gif’n"ec;ig?e”
CH- CH-
H - 3 H 3
\\ - /, \ | i fast \ 4 |
30t + H—CHy—C—CH; — SO—H + CHy=C—CHs
CH; ! CHj

2024/5/20 31



E2 SHBR s R (E2 Elimination Reaction)

the E2 mechanism
i1s concerted

2024/5/20

CH3CH2BI‘ + (CH3)3CON a/(CH3)3 COH — CHZ — CHZ

o AHBRCER 5 R AR BR N

o WRIRA 5 K AEE2HER B (HAEFEHD
s

o VDB LR

CH,
g /‘_‘\g l ‘/ _3: 5 i i g e
CH3CH, O:” + H—CH 5 CHy—Br: — CH3CHy O —H + CH3CH =CH, + :Br:
o @ \\‘/ a2 2 @ o

32



E1 vs. E2

Summary of E1 versus E2 Reactions of Haloalkanes

Haloalkane

E1

E2

Primary RCH,X

Secondary R,CHX

Tertiary R;CX

E1 does not occur. Primary
carbocations are so unstable
that they are never observed in
solution.

Main reaction with weak bases
such as H,0 and ROH.

Main reaction with weak bases
such as H,0 and ROH.

E2 is favored.

Main reaction with strong bases such
as OH and OR .

Main reaction with strong bases such
as OH and OR".

2024/5/20
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SN1 vs. E1

KB F

« E15SNIZE4r, E25SN2%4r, BEH
B, BAERT B -TEER N

o E15SN1m4: W57 FEZEE. =SFE
INSSNTAEF], R F B rEsE . 2K

2024/5/20

(:113—(|:—(:|

CH;

CH;
El /
> CHo=C + H
AN
CHs,
CHj
o [ |
» CHy,—C—OH + H
HyO . I
CHj
CHj
Sy | &

CH3CHoyOH |

CHsg

]

34



SN2 vs. E2

2024/5/20

attack of a base on a B-hydrogen by E2 is
only slightly affected by branching at the
a-carbon; alkene formation is accelerated R
‘o
]..[—(.1 _{J
\

Sn2 attack of a nucleophile is impeded R\‘\\\WJL“_ leaving group

by branching at the - and f-carbons

R

« a—C/B—CECEERE M, AL, &
AHITE2
o SEMVMETRA AR TSN, BHPESEA R TE2

35



Summary of Substitution versus Elimination Reactions of Haloalkanes

l"x_lﬂﬂaﬁfiﬁﬂﬁ \ Halide Reaction | Comments

ﬁﬁIE%;Zz*%* ~ Methyl Sn2 The only substitution reactions observed.
BAE | < CH3X ST Sn1 reactions of methyl halides are never observed. The methyl cation is
so unstable that it is never formed in solution.
Primary Sn2 The main reaction with strong bases such as OH ™~ and EtO . Also, the
RCH,X main reaction with good nucleophiles /weak bases, such as I” and
CH;COO0".
{EﬁﬁIE%?%;E 2 The main reaction with strong, bulky bases, such as potassium tert-

*gz"éﬂ:;ﬁz o butoxide.
[V <

-SyHET Primary cations are never formed in solution; therefore, Sy1 and E1

reactions of primary halides are never observed.
Secondary Sn2 The main reaction with weak bases/good nucleophiles, such as I and

R,CHX CH;COO .
E2 The main reaction with strong bases/good nucleophiles, such as OH™
and CH3CH20 .
Sn1/E1 Common in reactions with weak nucleophiles in polar protic solvents,
such as water, methanol, and ethanol.
Tertiary _Sx2 Sn2 reactions of tertiary halides are never observed because of the
=N % < R3CX xt di d the 3° carbon.
{lLBEJ‘_-J* (Z;%HIEIEZ) «— 3 extreme crowding aroun e 3° carbon
ED Main reaction with strong bases, such as HO™ and RO".
Sn1/E1 Main reactions with poor nucleophiles /weak bases.

5/20/2024 36



X%

3. BZRLFIERR



aph
=
P
St
S

OH

2024/5/20

1.8 M (Acidity)

2 2% (Nucleophilicity)
3.a-CRYFEIZELK (a-C Nucleophilic
substitution )

4.B-HAHY3EBR(B-H Elimination)
5.a-HAEYE X (a-H Oxidation)

38



- (Acidity)

*pK,=15.5

e 2ROH + 2Na —— 2RONa + H2 1

« The O atom: %56 IEHfif (Cation) HBE /)
o« JEIZ%GT
« ZiE T




F 1 ;& 7 (Oxidation Reaction)

{AEEEY & {L(Primary alcohol)

H

< 0}, = E<pp 2100
R G- c-on 2l p oy cho B, p o can
%

{PEZAY F 1k (Secondary alcohol) Selective Oxidation of PCC
PCCRIEFE LM

R~
Gy MOS0

N CHz/ ,OH>/

- o

#EE ( Tertiary alcohol ) F&E k!

2024/5/20 40



BY 14X 2 5 (Substitution reaction) :

- 5 %’%E/‘J%@ﬂl'ﬁmucleophilic Substitution of Halogen)

xlER 3 CHz
HBC ‘OH | —
—> Hac-c-CL
B + H20
+(§H3 Tl

o 5o Bk S0 B (Substitution of thionyl chloride)

K= CH: DHY SOCL i P-Ch.=CL

2024/5/20 41



S|z

yB % & 7 (Elimination Reaction)

Zaitsev Rule (o —m interaction)

2024/5/20 42



A 7K J2 7 (dehydration reaction)

 JrFIEIB /K (intermolecular dehydration)

~ — —

ROH + ROH ZE p_0O( R + 10

I 775% BTl S AR AV EE

« 7T Wik (intramolecular dehydration)

2024/5/20 43



& 1T & Bl (Williams synthesis)
il B N FRBAEY 77

1. F B THIER T
2. M BRI ZREZ T
3. W19 T 5 AU R A SN2ZRAZ AN S B

5" §
- 2 1
RoH —> Ropa’ o> RoR,+ Nol

hodiy T, ™
7 ima



HX T CHs

4.f&(Ether)BYLFTERR



IAE 1B S Bl (Synthesis of Alkylene Oxide)

o THEEMIK

pS Py VN _Hoss Q Ll TR

o SRR AT R A

2024/5/20
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FER ;2 BZ (Ring Opening Reaction)

=TuMAEE, BRI

-‘
S 7 B e

e HaD-

2024/5/20 47



5.51F(Benzene) N EGTEY]




Benzene as a hybrid of two equivalent
contributing structures

Benzene with isolated
double bonds
(hypothetical)

Resonance

energy of

benzene + 3 Ho
Benzene __ x _______

i 150 k‘]t’mol compounds lower
T 2 (35.8 keal /mol) on the energy scale
l are more stable

—— —209 k] /mol

Energy

—359 k]/mol  Cyclohexane

T (—85.8 kcal/mol)
~120 k] /mol (—49.8 kcal/mol) calculated
(—28.6 ki‘al/mt)l) [ J

2024/5/20

FiEtE: SEREYIEABEME, S EUCHEIN R,
AR GLPERe) AITE .

o WRTERFM: 52 LT =R 0 T8 o7 & k-
a. “PIHIR T
b. AR T #AT — I 2pHliE;
c. 2pBUEH THON (4n+2)

2) R EF A (B
L EE T

49




ZISE']%%HX{&&F\— (Electrophilic substitution reaction of

benzene)

* XfX(Halogenation): A=RAHKH=ZKLBENLT, T (EEHERR) RREERKE
» fH{L(Nitration): 5RER (HERMMEBAESY) kY, BRSEMBEER
* FE{k(Sulfonation): 5EXMHME (RARMERIAE=F|MUMORER) =k, BASE4BERER

o BTl E W& N (Friedel-Crafts Alkylation) ZE=S LS =S EHKEL T, IRERREILE SR
EX (BXFENER, AR LERBENARN)

- BRBEM RN (Acylation): A=ZRUEH=ZKUKELT, BMARKELENBREEX (BHFEX
AIUEH)

» Hftt/x ¥ (Other Reactions): BRI ENL T, HBREIBIEREMLIXT, ElER




2 He e Riud.
N @ XX Gy

5 B ek B

3) (o) S0 Gy oo

2024/5/20

Addition to an Alkene

H &+ rjjf)—
_/"”"& H . —H
—_— . oXs —
step 1 /\/ se step 2 X:
H H h

Electrophilic Aromatic Substitution

H
H L
— + iBase ——
step 1 step 2
H H H

ol



%ﬁ{ﬁ%ﬂ'ﬂ}i}ﬁ(a{: Benzene Hydrogen Reaction)

- &t

2024/5/20

o FHLA ARG TR EAT] (RESIR, RIS RS AR

B3

o FHABERISEE (T D ARAIE R

- xR

o FENEFREOCIREME T, SR A B HEBURVR A, IR AL IZE 0 R

TR

1) CooH
)g@v N CY
—_— 0
or Kmnbyln?t Coow

“U
D@ SR e e g i @0

/Aorlw /o orhv [Oor hv

52



if:RREAE 2y

/E"I‘i((:hemical Activity of Phenols)
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ﬂﬁﬂ'{lﬁﬁﬁ}ﬁﬁ}ﬁ(ﬂxcidic and basic properties of amines)
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%ﬂ&ﬂ'{l%ﬂ% (Preparation of aromatic amines)

75 Ml e (RS RN E )

1. fE3atmANERMEACIER] T, SRRy It
2. CPEKEWT, shERAVERIE R 2 e B

il B8 75 JE o 7 2249 e 2 [ v A BN
75 [& 3k R HEBUORIA ) S Ja IR

2024/5/20

56



%*}ﬁtﬁ“(Work as Nucleophile)
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