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Chapter 1 Basic Theory
1.1 Octet rule and Lewis symbols J\BE#E ) A1 5 2 bR

1.2 Depicting molecules and ions with Lewis structures

1.3 Formal charge JE R B fiF

FC = no.of valence e~ — (no.of its unshared valence e~

1
+ > 1o of its shared valence e™ )

RRBE=NEETEE- (X B FEH+AEE)
® Expanded valence shells ¥ B E
F=FAHA LA OERT, KRBT AFE RINERZTEN 12908F,

1.4 Resonance and Formal charge 3t3R¥# i

1.4.1 Resonance structure Hix%E+5
IMRE Ozone A HIREMFRFIEXNEERE, ERBIMINBFXINALERE.
BT ERRE RIS P ETER AT IR X FhEE

g b
a/O\C (a)/O\c
| B 1|

AP ERTE B EER, BATARMN ORY L, R _fmERid (&M, FHTHE
i on gy EHERAR, ARIRTX (—MERETHHN—NMINBE ) BE: €
MABEW "B JLMERRT £

IR IN AR R R L

5

o) o
o, | g — &t
3 py
C

I 2 gy

n::o

O
c

1.4.2 Resonance Theory £330

HIRINA T FRAZAZHAEBRTNS T, HEXEMERAZMIRENEA
M (PRBRIC) &m0 (3EiRZEL) M.
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EauT:

RERRE—Y, FEEREEY, SABNMEMNELHEHER,

HIHRA T EAEMNZ B RFEFHIINFE, ZHRTUNETRBETROKE.

HREIH, EXNHE FHEMARENHNE FTRNEESFH.

HIRFAUE SRR PR N ERENAERE, $RAUENTREE R/ NS HR

XHERE XK.

B AR, F2AZMXNREEER, WA IR ETEERFITRE .

B SR, SREMERE, JHIRFAMEANTIER, RGNS HIRRMUE
SHMEIEE, S5TERNHIRFLEERE.

FIW7 AR T 2 S M AR TR E MR AL

wE/\BENEREMTIRE.

HHEATERENRBE, SERRNHRREBERE.

RELEREFIBENEAEMRIRE.

ERE/\BEETEN, EFEFIEARLRNAT, BAMKNRTHREBEH,

B/ NIRRT IE R N EREMTRRE.

BlF: NCOM=FEAsEMmizEN (FR/N): MI>1>1

Resonance forms
Formal charges: (2) (o) () “) (0 (0 © © )
|:H—Cc=0:| <> | i=C=0| <> [:N=C—0:

o I

B RRFHEELRR TR ERE.
BlF: EEUFEMRIRE.

+
:OCH, :OCH, : OCH,4 :OCH,

H H H o
E <« Ewe— E < E
i +

1.5 The covalent bonding model F&4/r AR
1.5.1 The formation of a covalent bond £\ 82 F9TF X

DTEEANE, EERNEEATIRK.

1.5.2 Bond order, bond energy, and bond length 5245, EREFEK

BEME, WETENRSIHEE, RKEE RS BEEE,
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1.5.3 Physical properties of covalent substances

® Strong bonding forces hold the atoms together within the molecule

® \Weak intermolecular forces act between separate molecules. -physical properties

1.6 Bond energy and chemical change:
% R SE R R Y P F AT A0 B AL 2 R AT AL

1.7 Electronegativity and bond polarity B8 47 2 R4 i) A% 2
1.7.1 Electronegativity B8 1a14: BERTFRSIHZEFAIEX R

Electronegativity Values for Some Atoms (Pauling Scale)

H
2.1 3A 4A 5A 6A 7A
B | C [ENJMECHEE
2.0]|25]30]| 35| 4.0
8B P S G
48 5B 6B 7B ——*—— 1B 2B 21 (25| 3.0
As | Se | Br
202428
Zr Ru | Rh | Pd Te| I
1.4 22122 | 22 = 2.5
Hf Os | Ir | Pt | Au Po | At
1.3 22]22]22|24 2:01112.2
B i15-19 []25-29
[ 20-24 [ 38.0-4.0

L7.2 BT RS M RAE N

® FNLFRNDRETHEBETEERESN. BOMKNRETHREEYT, HEMEIE
BRM NIRRT HERERT, HERENR.

o HNSHERTENEEN BRMNT 2, ALETE BAMKRT2 AFEET
=, BERNETARZIELRA, SEMWSER, FEEMBIE, BREFHEFTR.

o M RLERAMER. BRMEENERETE, ZieTRAIENE BR-NENKR
MR MM ERREINMER, BAMEINRANERTE, FERBTRLED.

L73 @M —RBER T B AMARE M5l

AEN>1.7 B¥i

0.7<AEN<1.6 #§ M i/

AEN<0.6 JEAR M AN

174 £MMBHEIRAY: ESNBHERT, INMBORMRETHNHENEE
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BOTIRAMEBRAEREE, ERTHBETHARRTZARNENEE. R
ES5RRETIOER. Bk, SRMENRIEHNERERX.

RBRTHFEER, EHERL.

HN RN Z M RIEE BRI TR HEIRE .

1.8 Molecular polarity 2-Ft%
DFH, FFERNBHRELEZWSFRE. 2 FOREBUATEN S FHE.
RBEFFOEEES, EREES, RRERMS T BEIRESARMED T

D F R R NBE B FBIRE n KR,

p=qxd
G— R MR FHEBEH AR OENBEEE
d—IF. JEBFHLZEMNER

1.9 VSEPR theory and Molecular shape VSEPR 3 £ 143 F ¥y %l

VSEPRIERRE: FAMEHETY (BFEMREFHHINET) MELHRF, 2 FHE
RN EXANEEFNHEEZSONE, ML EINAEERF DX E &N,

o RIEASFIME, LLRIEKRGEMIIGENHS ERE>FE

Hi: BFAFERRNEREYR TEBREEXNSFZENERNER,
1.10 Valence bond theory and orbital hybridization #$E ¥ i& 318 J4L
1101 VB IR EAESR

B el R AYAR AL B o) IAAR B EC XY
BBEFHNRTHERTRLIRAES. NEESEREKX, WZZ8E TR
BEBR, REHERRES, ANHNBEERE. IRERRESRE.

o HMMBEAYTIE MR

1.10.2 Hybridization of atomic orbitals &7 %h & 2«1k,
HERMCIREEEERENHBELETANRAR.
sp Z&4L vs sp2 Z4L vs sp3 Z 4L

o M sp>sp2>sp3 (ZRAERMWE TSN . KA ZHREOBEY)
® SP3REFERMMABENMEXNAEME,
1.11 Modes of orbital overlap and the types of bonds 3118 & & s £l

o BIRIL, nBBHB.
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JR T HTE R

\\\\\

DTPHETEREEND THSEENIEZ.
DFRETUBIHENNRFRELMEEETN. BLTRTFAEHETLEAS, o
AL THIE, AAEGFENDTHESD, RENENEERR KEHNEN
BETS, ERXGEEETE.

ABFARD TIE, RFRELIHEE TR=RN: WIRELERL. g8k
RN, BLERAESRN

T &
M, &%§%g Three nodes — — LuMo
2_2 RiEENE

\8 Two nodes —J LumMo - HOMO
™ XJE

%\9 One nodes J'L HOMO A
9354 B ]
FMO(Frontier Molecular Orbital) &35 LUMO(Lowest Unoccupied Molecular Orbital) 0

1

w

No nodes J— JL
&E HETS

HOMO(Highest Occupied Molecular Orbital), #ZXJiX L FRYRA RN,

1.13 Conjugative Effect 243z

HIEBRL: FERETL ARSI n BAVMA R (BIIAEARG), BTEE p UERNESm =L
B EMNEER, BEEREEEE, KL 2 TETRENS T,

#HEGER: B—FEALETFH=AH=A"UEEHEFTH p UETLARAIK n &,

R ENEERSEN TERENREE. BEEEX, RALARERERE

FHRRAYKE:
o nnitiE: FIEEEWNERE.
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cH, ZbH o Zbw, 1 4 )
Bt 5 5" 0"

WEFHIEHE (-C): NARGER LR ERBFRRERNBTF=HE, RRETF
HHN ., 0 -NO2,-COOH,-CHO %

BETFHIEYN (+C) NAHEER ENBRRERENERNEF=EE, REET
HHN ., 0 -NH2,-OH &

p-m 3£4E

o-m B3I

o-p B t4e
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Chapter 2 Acid and Base Theory

2.1 Arrhenius Acids and Bases

Arrhenius acid: A substance that dissolves in water to produce H+ ions.

BT KFESBE TR ER.

Arrhenius base: A substance that dissolves in water to produce OH- ions.

BT K SR Bt 20

2.2 Br@nsted-Lowry Acids and Bases 77 Fhz IRERARIE 18

i

L3

RRAIRHR T, WEXRT.

RN BSEBR T 1%TS., SRERTERBAHEE, R Am T erten.
LR, B AR .

FREVER MEASR, JLARRRAOT LSS

Br@nsted-Lowry RE—MEAMRMEND T, MRESBHAMRET (WXE. EHE)
HE, METEBM. Bronsted-Lowry HE—MESRFREENS T, BETHER
METHRENZRH TS T

Ex: BmMESEER

SRER SRR /KR R T T e B BRI . S5ERE SRS A KR R T REERR

BEENREHE., ERERET, FELEDZE T RBRAERE RN 4+ N SRMEH. ¥
R SERIRRERTE R B PRV BR AR A SLARBR OB 1, ARIE R A SRR HIMT R TT 1A

FIBTER (U ER P VR IR IR MR A 2 F MR X R -

LBfM: SRTFRENEFEOMEKX, ZEFEFSEFEABRMBEEENEIH
5B, MTMEMEA, ERHAS, ARTFTHAMEK, ABRE HARM®EE,
2. B8N BOIMRENETE o BERMNETHERUNR.

f5: ##%E CFsCOOH g 1458 F CHsCOOH fyJR A

Cr-EF B M MRT CH:-BEHE, WEFRENER REEMNOBETHREEKR, RT
ERE, ERHRE. HEFR, FHBEAMATO, CrR-MCEFEEREELX, 5l
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H

Y B e Vah L -
He—C7.. +H—0; —<== HC—C .. * H-0; PKa=476
0—H H o: H

F
: H
o: | .
/ 989 / —n =
Fo—cl..  +H—0; —<=~ F—C—C{.. * H—C; pKa=023
O—H H | Q: H

F
XIS SA GBI SN ETRALS 4 . BERFSVLSBEEREZIKRS,
BETHBEFNERET LERIE BRI,

W C-H ntmfE: BHM>HERSE- | (REFER) M, Biti<HEFASIE
+H (FEFHER) B

® 3 HRFN: HRMIMHARRIREHN, ATHEAETREFTAESH. AZ4H
FT#E, MEXEREREMRE. ROBRMEERNEY. HREWERE, BRIEEX.
Bl: WREMMZBHOBMYE: XEEN4MHEXTE=1A CHRE, M AcHH
RAIARFEFHRE, WACENMRE, ZBRHEER.

® ALABTHRN: SRTHENTRFZEXR, HhBasEzEE&EX, HET (HA
RRE9SLAniR) WARE, BRI,

FIMTHR AR B9 FR IR AR IR -

® PETRE I T DU L R H T IE B AT AV AR R O E ME SRR . HARBR AR,

TR O TRk 1 R

B AL SR M BUR T BT R AV ;.
BRSTWMBEMERE., (SKERER, ER=EAME, BhlERTFAEL)
f5l: b (CH3CH2)NH2/(CH3CH:):NH/(CH3sCH2)sN B9 1%
MBANAEER: HRBRBRMSZ=EME (F758)

HATERER M. (CH3CH2)NH2>(CH3CH2),NH>(CH3sCH2)sN

ZS[a)fifE: (CH3CH2)NH2<(CH3CH,):NH<(CH3CH2)sN

LZZE T (CHsCH2) NH 14538

2.3 Lewis acids and bases % 5 EiERIRE &

B E—MERTER—NEFRANENRNY R, SRARERNENET

SERE F 0T . BHITHE —MERIRE—NEFEZAFTENBAYR, 28 F3hH
27, HP2E—1PEAMNETHRT.

EEHS: FRalAmsER R

(1) FERRFIFFZF
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FERFAZERTFAT, S5FRBRARERE. RAEZHIRAFZERTENNE

THREFET, ENRFUESTEEERTERE (W), BB UEAEZE.

FRAANFEZRFOED TPESETHORERTHIXE, FzPU/FHsTEER

AMHETHERT (NEHR) HFR (NF. R FEKX).
(2) FERGAFIAYFRE

R—B#NETEAFEZPON, KHEZME SR —E.
F—FMTRAFZRAT, FRMESRMENERS 2.
BAMEENRT, RETEER XLETEEDEAE FEREBS.
FRAFNZEAMBENRRR, SEMEELIPOKR, FRESHE.

B FAZPER/N CHsO™ > CH3CH20" >(CH3)sCO™ >(CH3)sCO™ (== aJfufR S MA T IR
FRRY)

MNTERTFEAR, FEMSHEMENERE—8 M TRTEER FRESEMENE
R, ©E: ATTEEASRGET RMERTEHN) £, BHESFEEE—E
(R R) FKEERERTAENT, FRMERRNEBLERPURANERT,
BITZE#RPRTANET (B, SHEZMET O, EREMRE). XER X
FraFNERETAESR. BETH/, AREEE RS TEEELE%
BRERN .

(3) FEBILHF. FEBHD. FBM

XA HEENET (AET), REZFWRINAFEE, BURPADFEERYE

REMERA (WHRESEEXLY), thoTMERFRBERE.

SR FULE D T P RRE TR E IR T B X
SETHFREMBORTMERETHEAYE. FERTHAMKHRETREMRE.

(4) RAFEZFOSFRERD

C-H
Nonpolar covalent C 5 H #A 2 F A% B Hl

C-C

C-N polar covalent CEAFB B E ] IAREEATT

N-H N #1 O Z3&FZH 0
polar covalent

O-H HE5EHaH0

C=0 N N
polar covalent O N Z¥E#&Hulr, CEFEBHIL

C=N
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C=N
¢-0 ot covalent O BHhE RN, MEERFN
cx P BEBHEHM, CRFERL.
EEXNEMNHLLEZOMNHAS
H-X polar covalent ESRAYRE M.
5 N#EZEH HEBEMRES.
2.4 HHAE R N

(1) ¥R BHRERN
SEHRENAHENRNIEBHERN . —REX. AITELDTE TEHT,
(2) 7% BTERN

REFRORNFHEREMAT. RELH. REEHEFE. RROERTETHERR
HABFEOET . KEHNMBFRORY, UMBTRERNIRRRE.

(3) AR RNZLWARTES, RROMENFRENELRENHTHRE.
2.5 BWIFRRTHIEIE (REEK)
M T ZAVBR ()R ATEER(BR), RZFRARER(ER). TR, PO

13/68



A Material Compiled By Z.X. Chen and Z.Z. Gao

Chapter 3 Alkane

3.1 Alkanes & Constitutional Isomerism
® Definition: Hydrocarbons 18

Those that have only carbons and hydrogens and no other elements are called
hydrocarbons. RIS M ZH EMthTENDREIR AR
® Definition: Alkanes &

Aliphatic hydrocarbons that have nothing but single bonds between carbons are called
alkanes. They are also called saturated aliphatic hydrocarbons since they contain as many
hydrogens as they can have. fix 2 [8] R B RBIVAEHEWIR ARG . BB A B
B, RAEMNSERTESMNE.

BB IUE CoHzne, HA nZE0F PR TR DEL
® Definition: Isomers @4 F43{&
Isomers are compounds which have the same molecular formula, but differ in the way

the atoms are arranged. E 4> FH&FEIE7 FNEHE, EREFHIIARTENLED .

There are three types of isomers: constitutional, configurational, and conformational-
s, BB MRFEE,

Constitutional isomers are compounds which have the same molecular formula but
have the atoms joined together in a different way. #5i& FHER 250 FRAHEERFEE

ARAENLED.
MEFMERNYIE. LFURAE. BERMEEN, JNFEEEEEMN.
3.2 Naming Alkanes with IUPAC system
® Rules for Naming an Organic Compound:
Prefix + ROOT + Suffix
Step 1: Naming the longest chain (ROOT) iy & &5
® Find the longest continuous chain of C atoms. 4 s <Ak 5k
®  Select the root that corresponds to the no. of C atoms in this chain. £ 4 3 N iR £ 8915 4R

Nurxtlzel:‘: ¢ Name of Alkyl Group  Roots  Name of Alkane
1 Methyl Meth- Methane
2 Ethyl Eth- Ethane
3 Propyl Prop- Propane
4 Butyl But- Butane
5 Pentyl Pent- Pentane
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6 Hexyl Hex- Hexane
7 Heptyl Hept- Heptane
8 Octyl Oct- Octane
9 Nonyl Non- Nonane
10 Decyl Dec- Decane

o EAWMFKEMBREHEARNRE UXHRESHOKELTHE

Step 2: Naming the compound type (suffix)

® For alkanes, add the suffix —an to the chain root. For alkenes, add the suffix —en to the chain
root. For alkynes, add the suffix —yn to the chain root.

® If the chain forms a ring, the name is preceded by cyclo-.

Step 3: Naming the branches (prefixes) X ¥y &

® Each branch name consists of a root and the ending —y! to signify that it is not part of the
main chain. 4% -yl 2.

® Branch names precede the chain name. When two or more branches are present, their names
appear in alphabetical order. X %% & F&IMFHEF.

® To specify where the branch occurs along the chain, number the main-chain C atoms
consecutively, starting at the end closer to a branch, to achieve the lowest numbers for the
branches. Precede each branch name with the number of the main-chain C to which that
branch is attached. & W X $§ £ AR 7110 ENR/NRSHEE, UEFEIFR/NY 38
ARNRS., KRB EEIENNRES&R/NNTIE,

Names of common substituent group

CH3_ *g CH3CH2_ o8
CHiCH,CH,—  (B)ms CH3(|3H_ AR
(n-propyl) CH, (isopropy
:H3CHch2CH2_ (IE)TE CH3CH2CH2cH2CH2_ (E)&g
CH3 CH3
CHiGHCH,—  #T e
CH3;CH,C— :
CH, 3CHyS ARE
CH,4
CH; <|3H3
CHyG— HTE CH,CCH,—  #it&
CH, (tert-butyl) <|:H3
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® Identical substituents grouped together with a prefix. s EEAERE —L I BRTHE.
«di- for two identical
otri- for three
stetra- for four
di-, tri-, tetra-, sec-, tert- ignored when alphabetizing while iso and neo are included
3.3 Conformations of Alkanes
® )RR (Al
B F—ACRTEE sp3 vk, HHEEME,
B RETRELDEENRETFEEN N LS 25 39 4%

Primary carbon Secondary carbon
H C
C—(::—H 1°C C‘JE—H 2°C
H H

Tertiary carbon Quarternary carbon

c—=h  3C C_% <, 4°C

® Conformational Isomers R E SH:

% F49(Conformational Isomers): Conformational isomers are different shapes of the same
molecule resulting from rotation round C-C single bonds. #% FMER—n FHABIK, Bk
BEBERAXNIRME, o ek

=R
H\ § H 2 H
§ gH
1 I.. —
Xx—¢f =
2\ H H
H H H
03N Sawhorse projection Newman projection

U Z IR ABINER 7
238 A3 X A MK (Staggered conformation), BEEHKIE, HIRE,
HiL AEER MR (Eclipsed conformation), #EEHK, BARE,
XM R 2 8)H LMK .

H—xt HBEH 4KJ/mol f9F%% 7 f1(Torsional Strain)
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60° 2 H<— 23A—>H
L M Hy ot \

Rotation 0 s

—_— \\\“ Uy

T B
H H H H
H H
Energy Minimum Energy Maximum

3.4 Physical Properties

Melting Point j# =

B The longer the chain, the greater the intermolecular contact, the stronger the dispersion
forces, and the higher the boiling point.
XNTEX#ENLG, WRETHERS, s

B WFRETHERRNERE, ZEHL, BRI ERENERRS.
FRREBRE iy, SHEEE, RERE)N, B8BTS BT/

3.5 Characteristic Reactions 4HiF g V.5 Jx MATL

RN
CH3CH,CH3 + O, — CO2 + H,0
HEREERARRE: (BdR) —EAXEHR

REER: (FE—ENFKMH SR AR SIXHFF)

R—H + X, — R—X + H—X

Alkane Halogen Alkyl halide Hydrogen halide

RRSEM: F>ClL>Br>l, RRE: BERESRETFHREMES/)N, REEHHRS -
REHIEREE

A Transition state 1 1 ition state 2

Actiwation energy 2

Intermediate

Energy ivation energy 1

he rafe-determining st

Heat of reaction

c+D AH<0

Reaction coordinate

RENE: REREER, WRESEOFBERTIEREE, NERMTEE:
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REZMETRE? REFEEAFAER? FHARNAERR? RESBEW—F? 2 THATEHE?
Bl =4 2 AN 2 £
PARREANERE X
TREYMRNEEHER, SAREHESREMNZE,;
RU—ERNONE, ESERANTR,
AR [RES: RERNFRENERERZ (REVEESTEVREZE
WES: HREVEFYZENTEATESEA, BRATESMHENEERS NP EIRE.
3 B I R B R -
—NMREEEBRHRE-FLESH-FEENIREY (PEGEERE, ELEBE-H
BHESEFHRMRE-ZRIBFSVUN . £1-) —ABT AN RNIEREZE ST~
o RNERE:
B Initiation $45|%: ~H£BHHE
TEFITNEIE—NREBEHEE, MEELE.

hy
Cl:Cl Cl- +Cl- 2 H= +242.7kJ/mol
[oE) *

CH, —Y o~ cuH,- + H. AH=+435KJ/mol

~—

B Chain-propagation §&4:
Cl- +CH,;—>CH3+HCl  AH,= + 7.5 kd/mol (JRIBEITIE)

if CHy +Cl. —>CH3Cl +H- AH=+104 KJ/mol

B Chain-terminating 2% 1k
Cl- + .6l ——— 3 Cl,
«CH; + <ClI > CH,CI

«CH; + +CH; — CH;CH;
o EREMNEHERNEE~MALL:
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—CH;—CH,—CH,CI Propyl chloride
Cl, 43%

7 CH;—CH;—=-—»
CH;—CH— hv, 25°C

—»CH3—CH—CH3 Isopropyl chloride

& 57%
Hs3
CH, T CICH,—C—H Isobug’fl;hloride
Cl, Hs °

CH;—C—H ——2 __»
L Light, 25°C
H;

g
f— CH;—C—cI tert-Butyl chloride 36%
36
b, ]

> CH3—CH,—CH,Br  Propyl bromide
Br2 3%

CH3CH;—CHy7——>
——»CH;— CH—CHj3 Isopropyl bromide
IBr 97%
i

hv, 127°C
o SETREW BHRERTEM MEMH>A%k
(th FR—EIE#)
TRENBHERNF, FYNLLERHPE~HEREYE, XBRPIENRERE,
—MRULEENRERR SR TR YHRE (BTEBHESESHE), SR SHMA.
ERTEARNY, AEERARZEHTHEERS.
T RECEMERSNY.
3.6 Cycloalkane ¥ %ef&

® Definition: Cycloalkanes are alkanes that contain a ring of three or more carbons.
® The general formula of cycloalkane: CnH2n
® Nomenclature: prefix cyclo-+substituent with alphabetical priority+no. of carbon+ane
® Ring Strain and the Structure of Cycloalkanes
Ring Strain in Cyclopropane 9.2 kcal mol*
Ring Strain in Cyclobutane 6.6 kcal mol*
Ring Strain in Cyclopentane 6.5 kcal mol*
Ring Strain in Cyclohexane virtually strain free

W NN UA MR E: MTER®, RRkEF, C-Co BHFRARAEE, WARE.
ZHR. BT CHEFZAERRETZIN, TARBZIFERFTABAHR, EMEHE
A REINARR .
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X
H ”"k\C
i

-2 E7N WAL G AR B

B Torsional Strain g3 /1: The energy of the eclipsed form is higher than that of the
more stable staggered conformation because of eclipsing (torsional) strain. (5T {77+
#ek)), EERANEESTERENERNER.

B Bond-Angle Strain €5k 1: The energy needed to distort the tetrahedral carbons
enough to close the ring is called bond-angle strain. {# Q& & #R 2 2 DUFER A S
FTRREERARAK.

Isomers FAG{R

Conformational isomers: Conformational isomers are different shapes of the same molecule

resulting from rotation round C-C single bonds. & Rtk 2 E— 7+ & C-C BEHE

#Em~ENARERIRR,

TN R RAEk:
H
H H H H H
H H H H
H H ~— =———H H
H H
H
o H H H H
INRIRHI R R
H
Hy, H l ., mot al
H HW\H
H 1 H
H H H H
Envelope Half-chair

RN MR R

183pm

H H
H H
H
H H
Chair (more stable) Boat
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Configurational isomers: Configurational isomers have the same molecular formula and the

same bonds. #EYRAAA D T INARR, ALEITAER.

H H3 H3 CH3
H Do not intgrconverL
— \{\
H H H
CHs H

X #f 1,2-dimethyl-cyclopropane AR 7AA, BRIETAILME, SNAEEER
Ak, b R¥ERFRA trans-1,2-dimethyl-cyclopropane, AiLB¥IEFRA cis-1,2-
dimethyl-cyclopropane, E1{1&Il & FHE.

Chemical Properties 1kt i
BER/NNREREERR. BTHRKNNGFE KRR EFRBMRRE (FF3F).
|_HBr_ o CH;CH,CH,Br

Br2

'TCHzBrCH2CHchzBr

—22 > GH,BrCH,CH,Br

%»CH;,CHchzCHZBr
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Chapter 4 Alkenes

4.1 Structures and shapes of alkenes #& & FI 451 SR

All alkenes with just one double bond fit the general formula CyHa, in which n is the number of
carbons in the chain. & & — P WEBAKE R AIER A CoHan
NMEMEEAMEARY, XRHTHFETEHBHEENEE.
®  Calculating the Degrees of Unsaturation (fREE)
Degrees of unsaturation = number of rings and/or multiple bonds
If molecular formula contains:
1) Halogen (F/CI/Br/1)-add number of halogens to number of hydrogen atoms
C4HeBr is equivalent to C4Hsg, degrees of unsaturation =1
2) Oxygen---ignore it!
CsHgO is equivalent to CsHsg, degrees of unsaturation =2
3) Nitrogen---subtract number of nitrogen atoms from number of hydrogen atoms
CsHgN is equivalent to CsHsg, degrees of unsaturation =2
®  Structure
B CXREsp’Zfk
B R
¢ BYRAHMKR EREN, HRE (FHHEE FIHFH)
¢ B/, FUWoRFEE, HZREUFRN, ERERENFHD o (HED,
REBHERNIFEINNRY)
¢ FHEBMiEE IR 714
etz
B MERM RERY. BREANERY NELERE)
B RFE (nBSER) KM
¢ D THAERGIHRK o BieENEER,
* EIOWERETFULIEERNTFRNERETFSRTH
¢ TRSERYMEMRAERAER

4.2 Nomenclature 54 £

® ROOT H AN :
B ERFESH C=C M&KksE AT 5,
B RENREBNEFKEN—mAH, FANA AHRFRIVBNMNE.
o Z (ftf&kEM) /E (fhEHM) fvathseZk: Cahn-Ingold Priority Rule
B EEREFHBAERFNRETFR BRFFEEANANEER, HENE.
XEE, REFEFLTRERN.
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n EABRERSTMEENRTERN, UB5RRTFEENEENERT,
fCoRSME, BEEIEERE AL
B ERREFN RTINS =R SHMETHEN, WEEEESZET=
RA=RIEE,
(€) (C) (C) (C)
—HC=CH,—— > —&—¢-q — C=CH —’_é,’_ ~H
h © &)

4.3 Chemical Properties

& ovrrrn@) B e[

: ®@:7,.p [
v @
(1)

----.-l> ﬁw
¥ ma

o BR5 o mEREENS. o RESTERALRRENR. WRNEFESERE TR,
F5 o EREMS .

(1) Ex: FRMBERE
A. Halogen Addition pg&NEL

>C:C< + Xy —— X—él—él—x

Alkene Halogen Vicinal dihalide
A BrzE, HEARPHFENE WIERE, W B MARRENRNEFE.

ik
o AREMBARZIESRIMNKAENRNIER
H,C=CHBr H,C=CH, H,C=CHCH, H,C=C(CH;);  H3CHC=C(CH,),

0.04 1.0 2.03 5.53 10.4

- .
-

MR Br2RETEE, EE B THETZERER), EMHER. MRERR®
FEHA, EF/rETHETZREBK.
o LARPHAILPN, WREFYHEEY:
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H,C=CH, + Br, ~22NCl Haf—FHa + Hig—GH, + H,C—CH,
Br Br Br Cl Br OH
HHA%EE CICH,CHOH A B ?
MR 7E NaClUKRRT, MRMMRRAERE: SIRH BriEs E A mTH
Wi, FHER— o, T NaCl 5 H20 REHSERET, HEmi/hT Br,
REVEREE:

84»

&
//, ’ \\\\
“ o Br—ﬁgr

REETF

MEREF|, WA Br AR7E C-CHSM, XtFRARAMA (Anti stereoselective) , 2438
WETENN, ROBTFRENETHBEKERT.
BRFEZFHET o R BAGFEN, TAEEHEN CAlE, RE5—1 CHEA C-HEE,
MA—NPCEALEBT. REBETFHRLAET., ERBA, EUSWIHAIR.
FREE, RS FHREM, BroCl, MRS %EFEME: Bro>Cly
RERARE: KFRPHTRY, -OH-EZFBRREREZHHB L (NRBII=EM
PR, ZESEBRERDHVERALE)

B. Addition of Halogen Halides pj4¢$5in 5%
BRFEEAFBRF. REFS~EREST.
NFRHRAEE, HERRMNUETUERR, AT ANTRE:

® FLEMM:
Markovnikov’s rule: RAXFRANBIEHA TR N, (EREHBFREANELT)
RAPHEEBNBLTEZMEERS N BMRET L.
Frig B RAME A R—P EENREY—ERE FHREN
AT B R R AH:

Br
7,
+
Z / \ ‘o‘\\ iR N, re
c—C _—

[ﬁ

LN )
L ]
e e

CH3CH,~CH=CH, —>» CH3CH2-(%H—CH2 *  CH{CH,~CH—CH,

( H=—Br J H g ‘)
C P

' ¢

CH3CH,—CH—CH, CH3CH2—(I:H—CH2
Br H H Br

BT EZRNEANRR TR B #EE, ERFENE, ERETHER
E. TREERNSHRE TR,
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LA iR : BEBERE.

o LORMANMEBERMAS, LWEEATHITREFANREBNIRFITEN:
PRI XRREFI/NBRESTERE, MUESHETEERESENELER
RIEM C £, XUREE 7T “SRMAN”, BEXLE, HEENUEZTEBURTIHE T

SN A8 FEAR AR SR E B F IEER AT Y MR E AT R
Eg: FsCCHCHzHBr + HBr ——> FsCCH,CH,CH,Br

C. Acid-Catalyzed Hydration BR{E{L K&
TERFKBERT, BREEKE.

Mechanism:
CHy " CHs , "
Step 1: J\C—CHz P Vpy. SR 3>C—CH3 + g
CHy” \H CHj \H
CHa N\ _H M u
Step 2: 3\6——CH3 + :0/ _fast CH3 _ .
CH3 \H H, \H
CH3 H H CH3 ”
Step 3: CHs—é—g; /:\0/ fast CH3—‘-1'—0H + H_?(:H

(2) Reduction and Oxidation & {kiX R & B2
A. Reduction (Alkenes to Alkanes) {&4¢ S 4L IR =0 %

H,C=CH, + H, 22%ls{ y.c—cH,
(Catalyst. Pt, Pd. Ni%)

LR PLPA NI

SH—Amol NMBMBESUNRE NV E—ERE— YR RS HES,

TREMEREAR.
M Aafm ERKEZHNRE, RIAIEREE .
B. Oxidation E4t k&

B IREPLTHEYE. SENE, SERAEMENE £ C-CNEMRR, TN

58,
FINRR Zn 2EAFIER, REW C-C NBHKMHA, FEAiRSE,;
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BN RNAERNEMFET , SERAEMMMRER, STEERBIRER, FRE=
B2
BRI ERERERCRIAELY.

R Rll
KMnO (%, #), ?H' > \C=0 + 0=C/
[ # K,Cr,0;, H R’ oH
(Mo R\ /R“
3
(2) H,0,Zn > /C=O ¥ Q=e
R Ru R' H
\c—c/ <
'/ —_— \ . R RII
R ! KMnO,(f§, i8), OH ||

g (1) 0s0y, (2) H,0 R'_?—?—H

OH OH

0
\_ ReooH mm) Ny A
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Chapter 5 Alkynes & Conjugated Alkenes

5.1 JRIZ Iy 42
i3
5.2 B G54

Acetylene 2p orbitals

K electron ~
cloud

H

2p orbitals
PC-C = C BT sp 4k

@C-C=#PHF 1o, WMEEEEMMNE sp RMUPEHH s BHE. S p
RETFRABRK, BhMRs, FERENZERTEELT, FHNSBKREC-HRBE—E
&k, HARYE, BRE (ENTHE KERE)

QESEMEERRRE, EUMRSE (FR) ~EBEEEEREZRORE, EHRAE

5.3. fb2E M R
(1) s=eIRFhn AR & B2
FEI=ARNEEHE C-C=RET AT C-C B

R_— p XX (leq.) R>_<XM,,R_(';_C)'(_H
— T 7 |
X H X X

H-X (1 R H H-X (1 ) )I( lﬂ
- eq. — - eq.
R—=H 2y )=~ —— = R c-C-H
X H
H CH; H r
HBr,Br" N/ HBr,Br- I
H3C Br Br
(Z)-2-Bromobutene 2,2-Dibromobutane
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BRI
B ARFARBDoERE, ShTREGLSMEN, HIREAENCH, THUHMLR
i, WTEREMEY, (NTEFR FENEERE)
H H
R R
\+ 7~ \ 7~
(—C—H +—>» C—C—H

A A

H H
H
R
\ 7~
H=C—C
~
Xl

FMREFBEREL REAMRE FHAKERENS FIREERRNKL), 5
AMRE, ERMFHTRFEETRN, NABREN
B HBEAEMERTRMACE

H,50,
HgSO,

HESH
R—C==CH + H-OH R—(|3=CH2—>R—ﬁ—(iH2

OH O H

BIEFH —_
CH==CH + H-OH W"H C=?Hx_) Hz? &
4 OH H O

H,C—C==CH + H-OH—»Hzc_cf CH3 Hz?_l CH,
OH 0

EXFMAK: FET, RMMEERMERGILRBETHEEET, KBRS FENAR
BEX R o THRRRE-RETONERS N~ AN E R FHE
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" 1
BERG
CH;C—=CHCH, == CH;G——CHCH;
Nt
"o i
H—C=C—H — H ¢-C—H
H
SEEE 2678KJ/mol 2741KJ/mol BIg&E!
1% 99%

FTARTFMES, FIAOBETREHIREMMERTE
(2) SRR

M=K A Ak
R R
_ 2 H2 \ /
R—C=C—R —Z» H—C—C—H
Pt / \
H H

BATERAF FE, BTN T UENAREILERIEHER, B2 Lindlar's
Catalyst

Lindlar's catalyst R\ /R
H, AN
H H

(3) RimEHERM

FimSNERMERE, TEMREHW (NaOH AT, NaNH2, Na oJ U 5HKRK)
2RC=CH + 2 Na—> 2RC=CNa +H,
RC=CNa + HOH —> RC=CH + NaOH

HC=CH + NaNH,———= H-NH,+ HC=C Na

H-OH + HC=C Na HC=CH + NaOH

Acidity: H,0 > ROH >HC=CH > NH; > RH

Spkpis, AEFEITE, BRIEHE.
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T AEEFEREFEMLIN KRS

[Ag(NH3);]NO;

> RCECAgl + NH; + NH4NO,
RC=CH——

[Cu(NH;).]ClI

- RCECCUJ' + NH; + NH,NO,
LR, FENRRGESTE CERAEERR)

=ik —»=4E R
AR . Ag(NH3);NO;

i Aa(NHeJNOs
Br,/CCl, é‘[ﬁm 55 Cu(NH,),Cl
A% gkmno, L »ETiE PAE

itk TS i

(4) KimSREALRKE
BIESEEAG ARG H e A REE, BERRERE, TUEAEKKRE (585 LETH
AR B FRAZ N B R 2B F A2 3K )
ZRNSRRRER R R

R—C=C—H + :NHy — R—C=C: + NH;

R—C=C: + RR—X —» R—C=C—R’

1) NaNH _
Ho=CH — N2\ = CCH,CH,—at 2> H3CC=CCH,CH;
2) CHyCH,Br 2) CH,Br

5.4, —Jf R ISR BN AR L

HETRE SARENENE STETEAR

c () c

C

RRT\IR e
Mg RE, ERTXERIZ, EAENE, FIMRIEMTRER

Cc c

C—————c¢

(o}

HE—HREEXNULE RN
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2REFTF 1,4-npk, REFFF 1,2-M8K
R ARG, WERET 1, 4-MEKRE

HBr 4 3 2 1 4 3 2 1
H,C=CH-CH=CH; ——H,C=CH- CH -CH, + HZC CH=CH- CH2
I
Br H |-| Br
1, 2 - DRk 1, 4 - 0Bk
- 80°C 80% 20%
40°C 20% 80%

RE 3

AE— H AR WA HIREER =4

EMFHIRE: ZM="EM pr = OB THEE, EBEH=1RETHE, R
WIELEMRE, AMZPE~MEMRE, ERZHEN, AMENE~W=ERRRR,
Fir AR Zh 1 2274

AMHIREN: fE~PENAIRE EENE~YRER EFTERAL, Fifm~#En
RE, FrAMBAZE=Y,

Ma T UBIEEES: REEREER; SRESYREN.

8" & &
H,C=CH- CH”‘(:H2_>[C|-|2 ZCH EH- CH,~— CH, ZCH-CH- CHQ}
H
Allylic carbocation
Br lBr
CH;CH—(}H—QHZ (;HZ—CH:CH—QHZ

Br H Br H

31/68



A Material Compiled By Z.X. Chen and Z.Z. Gao

Chapter 6 Stereoisomerism

6.1 Stereoisomers 37 & 714

Skeletal H;
isomers CH3CH,CH,CH, CH,CHCH,
5 H
Constitutional _ Positional Z
Sacmane isomers CH,CH,CH,0H CH,CHCH,
Functional CH;CH,CH,0H CH;0CH,CH,

isomers

H
H H
Isomers H/x \
H H H
Conformational H” “H H™ O H
isomers %\cug _— m
Stereo-

: CH;
isomers Cis-trans HiC. CH; HiC H
Configurational isomers [/ H CH,

isomers
Optical | Enantionmers

isomers
Diastereomers

®  Definition of Stereoisomers: 4> ¥ H iy R 5 R F F B AH:E AR FEE, EBEZE
HEFI 5 m AN T S A T,

6.2 Enantiomers Ft4 544 / X F44

®  Definition:
Enantiomers are sterecisomers that are nonsuperposable mirror images. A molecule that is
nosuperposable on its mirror image is termed as a chiral molecule.
NMAERRRELEIEEBNIARNE. BRELTEEEND FRAFHELT-
FHRET 54N TMERNRTFREARENRKET, A4RC.
iRtk AR, HEtRi

COOH OOH
L )
cH; \H H" / "CH;
(9)-(+)-7LBR (R-(-)-3LB&
m.p: 53°C m.p: 53°C
[alp = +3.82 [a]p = -3.82
pKa=3.79 (25°C) pKa=3.83 (25°C)

— AN EfEFE Rk ATE, FRAGTEE),

A—NUEFERRCE LR RAZREC).

T FEhekk AR . F IR M R R
® XIRRFMEAIER:
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%1 FRSXMRE,

WEE: MREAERED

PR R REIEFHIETER, EFHIRETE X,
BEXXsEAIMERE, M miER.

6.3 Symmetry and chirality 3FRIERF 14

o NTFHNFUHESTFHNRMERX.
® XFRITE: XFRE. WFRFL,
BXRE / NHRFOHDTF, TYRARREESR, HEFEDT
6.4 Designate the Configuration X 437#){&——R / SkRici%k
Steps:
o BFMMETLEENMUNARRREFHER (a, b, ¢, d) FRFHUMKE]NEEF
BF (lREa>b>c>d);
BRIERFNREFSIERD (d) ZENESE, ETHEUREREL,
MBEH =R FHERHKENHESIRF
HH a—b—c AR $H A Ekeikiy, A RMEE,
HH a—b—c A Ay, A SR,

S-Configuration R-Configuration

Counterclockwise Clockwise

6.5 The 2" Rule

For molecule with n stereocenters, the maximum number of sterecisomers possible is 2"
XTE NADFREFONDT, NRFRESLE 2°1, INEIEESLE 274
SMEIRR . FERENNRFME, RERLHE.

6.6 Determine whether two compounds are the same

Possible Scenario Relationship

All configurations the same Identical Compounds
All configurations opposite Enantiomers

Any other scenario Diastereomers
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Chapter 7 Alkyl Halide

7.1 Nomenclature
® For Haloalkanes: naming the parent alkane
F5&+774% (fluoro / chloro / bromo / iodo in alphabetical order)
® For Haloalkenes: IR 2R E 5%
7.2 Structure
oBRtENFERAR, XEFIRN, BEEEA.
B, MEEHEEAERIZBENT, EEEEE ¥

8L 3l 3" xim—stmTEE
gl BRI R
I sttt (FRizat)
SIERAA (&) — HERE
7.3 Characteristic Reactions!!!
(1) F=RBUL R B2 Nucleophilic Substitution
HRZHAHARE FZEERRNPORETFMsENRRRY, B Sv&T.
RRER:
RCH2-X + Nu: = RCH2-Nu + X

XABEMRARY, Nu AFZIRF] RCH-Nu A4, X AWEEH.
BRAFEZA T —REAB FHEME TIPS F A Nu: 5 Nu- &7,
Eg: OH", CN-, OR", NH3, ONO>", H.0

NaOH/H,0

= ROH (E&%) + NaX

i H3O+
(¥RER)

R—X NaOR' . ROR' (ft2)  + NaX
NH RNH, (Bg%) + HX
AQNZS/E$ RONOz(ﬁﬁEﬁEE) + AgX l

MAXRETUFHRESHENASY, BUNEAROE, BFE,
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B, BRRZKBHARR, INBESHBRRRETEINE, TUATHARIREE, 5
L ARl DT
AR FFZIRBL Sn2:

OH™ + CH3Br — CH;0H + Br-

v = K[CH,Br]|[OH"]

RERELSBHRNERSFHIREDOREBERR, WBARMREZDESINRELR.

-+ - = ] __:H.‘/l’,- _H
%t/l-‘?( 65%!’ “—RPHBH\?} 6BI' —Rh-Ho_(i—/ H + Br-
H H
(A) (B) (C)
e ) iTiES =2

FRAFIMIREMHBCRZAS (IRETF). REF, C-XRBNMR SRS KRN
®E, BRE—F REDITES ZETEFYHRE.
T ZE) PR, R R Y3 R B> ek > 3k

B. BHFFEIZMBK R Snl
(CH3);C —>Br + OH™ > (CHy)3COH + Br

VvV = K[(CH3)3BI’]
Step1: 5+ ) _
(CH4),C—Br =l2W_. (CH;);C-—-Br — (CH3);C + Br
Transition state Carbocation

st &
(CH3)3C---OH — (CH3)3C—OH

Step2:

(CHa)sCt+ oH 128t

BRTRBRNARNEEROER, AMEES — I HEFAINRE, F—F2RESR,

F—HERE CIEBEFH sp2 214k,
Sy1
10 20 30
C. B R AR R R R -
SN2

D=EEE: o-C ERRERS, FREA N BRHE
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o-C, WESHHBAIRE, MMEZIERE SN1 R VIR,
QBFH: o-C ERBREME, oCilith, AF|F OH-z{ Nu-#IX a-C,
QFEZM: SN2 REMRNEREE FZRAFNEZERES MRS, M SNLARNEEAR
TEFEZMEE (AAE—DS2EELE)
—iki, WEFEZAFINEZMIEATFRNE, SEEEFHER, BiEEAFEZRT
— R FIRMEE R

RO~ > HO™ > RCO; > ROH > H,0

AERFHRMEBEF D NESTHFZXMAF>CI>Br>1

AERTFEHND INERERE, BHOFZAH, EREMRS.

@B BEEFAMNBEERENN SNLE SN2HAERAZME, EENHETLMEKX.
BTERE, WS, SEENAE SXEANBEELEE CI MR, IRIRE,
PTIX I2— B EEH

(2) B-CHERN

X REFERER TR E—2 789 HX £ pUFRIT R

R X R R
| | Base
—C—C— \ /
R T Je=e( v
H R R R
o-fik: EREEEEREANK
B-Fk: EREo-BrEIEK
B-5: SR-HRABMHME
3 R R
ZE
CH,CH,CHCH: WR>CH3CH=CHCH3 + CH,CH,CH=CH,
Br (81%) (19%)
iH3 CHj;
CH30H2 I CH3K()+E§)" CH3CH=C(CH3)2 + CH3CH2&=CH2
Br (71%) (29%)
Zaitsev FR 0 :

Eliminations that are regioselective in the direction that yields the alkene with the more
substituents. In another word, in the elimination of HX from an alkyl halide, the more highly

substituted alkene predominates
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EmMEZ REFEXERUNTE LEZHNMAE, NhfEFYERE.
A. RBFIHBRRR E2:

B-RERESHMNBENMRN, RE-IMBRNIRNEE ARNEXS5S5 KM
R EE K.

H—HHEE, BANERE XERNTTEHEIR-S, - RERSREBEMGK, MKE
B, . WEST, SHEREXRAFTE (BT sp? Z4L)

VR &
B- H B---H,

sp’ '/ P / . sp? . .
)4(4/\)( —_— ﬁ—"/)a(_ >C=C/\ BH + X:

Transition state
V=K [RX][B"]

ARBEEFAE E2 HIE TR REMRTEE:
RF <RCI<RBr<RI

BR: BE#E

ARIKREE E2 HIE TR RREMEXSEE
RCH2-X < R2CH-X < RsC-X

R B-SHEE.

B. B3 FiHERR El:
ZRNERSER, RERNTES, — P hiE~Y

NaOH

CH,);CB
(CHa)sCBr—

CH;= C(CH;3;),

U=K[(CH3);Br]
Step1:

+
5 +
(CH3);C—Br —2% o (CH,),C---Br — (CH3);C + Br~

Transition state Carbocation

Step2:
— +
SN + fast & 8
HO H—@—C(CHQZ—P HO--H--CH;==C({CH3),
fast
-H,0 CH;=C(CH;),
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REZBAF—F, HREXEET
AEXRERE ELHIE TR RREMEX L
RCH2-X < R2CH-X < R3C-X
RA: HIESFHRER
(3) HBRRESBRAREHTS
JIXEE, E1YIERNE—F5 Sv FHNE—HHEE, MAZEHEDEFRZRAF, FUX
NAHFEREXR, BN, E25SHEMESRRER. FUNERSEEY.

DRRGRE:

REBESERFTHEER (FHRC-HMC-X) ;
RERERBFFERA (R C-X)

Q@R BEEMHIZ .

g

H
iy |
24 CH3X R—(::—X R—(f.:—X R—?—X
H

H R
EH | % 1° 2° 3°
MBS | REE S RE | BRIEBFIZ=EAE | 588 (2 1-, REE SN2 R
#r BAHGEN (| RCO2-) k4 RFBAFF, KR

[(CH3)sCO-1) K4 | SN2 RV, 5RHR {RIa) Snl, fER
E2 xR, KREHE (RO) RAEE2 | Wil E2
4 SN2 R RN
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®)

OCH,CH,4
CH,CH,ONa !
ci ——— = CH;CHCH; + CH;CH=CH,
I 25% 75%
CH3CHCH,
‘CH’CH’:SN.‘I CH3CHCH3
: 100%
SCH,CHy,

Wi% - CH,CH,0 > CH,CH,S"; ##%l%: CH,CH,S > CH,CH,0

CH,CH,ONa

hcian (CHa)2C=CHz  + (CH;),CHCH,0C H,
| y 38%
(CH5),CHCH,Br 62% .

(CH4),CONa
(CH,4),COH

(CH3),C=CH, + (CH3),CHCH,OC(CHs),
92% 8%

F-PMREMEFHEHTEZESEMENAR, FTOREUERT=EAMENRE
(4) MARRRER

PREEMAR: REBE—MHRR. o-C B9fk (A7 ) Tz e, fr
BEAAR SN2 552l 7l LA~k BARBANIFHR—HENFNT e R EFTZRA, RERH
MFEBRM /RS —E RN S THREE-H, REER, FEMENS THEo-C. REEH
ffE (BRARRMRTIEAEF? ) BrtaRxFEEEAMARE, hilXEFL
R

ER A R B F P[]
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Chapter 8 Alcohol

8.1 BREY 73

® %5-OHEEMRKETFREES: 7. . MEE.
® % OHHKEHEARRE: —ilE. k. =k,

8.2 BB &

HESRENRKKRSE suffix-ol-155, HREBRREMNE

H
P H H
5-Methyl-hex-4-en-2-ol 2,4-Hexanediol

8.3 BRH4EH

FER%EH, C A1 O #=E sp3 #{k. C-O BERMHE, ROH ZHRMEDF .

H H
EMREMR R

® o-C-O: WM / FERNK: EBE OHAESHNBEEER, XRETEARKRIERT,
NFIEEER OH TAFHEEER H0, thEIERERMEAH T REFREERAKR
K. (EE—RHNE XNBREFRZBRRNFHEERE. IR AKRNFZMED

1R58, FrIABEFERAFEZILF)
o-C-H: SRR, TTEREE /B / RER

O-H: SB5EM /BBERLA, Bifb. BURR: O TJUBEIRFEMSFRREER, tho]

TR FIEl S
® B-C-B-H: M, BBRRNY (BHRERKRRE), SEREREMH.
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8.4 BERYISIE L ¥ R B

1. BWRN: RO-H EREEMNSEMM
RO-H+H.0—RO +H:0O"

Compound pKa Compound pKa
HOH 15.7 CICH,CH,OH 14.3
CH,O0OH 15.5 CF;CH,OH 12.4
CH,;CH,OH 15.9 CF;CH,CH,OH 14.6

(CH;),CHOH 171  CF,CH,CH,CH,OH 154

(CH,),COH 18

RERPBROBRMLLKK. ZREENFBFHRN SHEH, BHAE:

FIEZ >1°ROH>2°ROH >3°ROH
NFRmENE T, ATHIERREMY/ N, BTEMER, EEKERFRRE.
A ERREMNIELERN, FESUNIBERASFERBNREEN GRS
2. IREH&F—FZRK

¥

R-OH+HX—R-X+H:0
OH BN BEER. ABBNAMGT, REERZEXET, SFA: BEREEE
fehéfzh, HO REFMBEREA, EFREAFHL, BT O W EIERRE, o-CHo+EMN
T, BT FEZILFEIL
HNERREMGT, oM Y-X, Eilzei.

REAIE: LEMSFE, BEEKDT. BREE, TNORDERZORE, QFELE
Bz FY TR (;Lﬁ"imi"th O tkt); QEBEMIKFEIRT. KEFKM,

FMTF S REEENERER: XEFEZMY, RER IEﬂuBH/J
RCH,OH + HX RCH,OH, + X

Alkyloxonium
ion

/N

X~ + RCHy—OH; — > RCH,X + H,0  (S\2)
SFEE, EMETAE S RN, BEAZEMNMBEKRKA, STEEERZE HO.
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’\ CHg H\ (|:H3 3HC\ CH3
+ .
:0- c cH, St g—clz—CH3S“’—*’2> G-y Stepd X c CH,
H CH3 H CH, HsC . CH3

3. HER R B
Bl RNH1IE:

H H H ) )

| lo W fast Slow | J: intermediate

_[ff_i_ -~ Y — ‘l-'_ o carbocation
H H,

-H* \_/
—“/C—C\ (E1)

RIES R EKER C+BFHIB—E.

E2 RVHIE:
Step 1.
. r LI
H,CH,C—0—H + \H-0—H =— H,CH,c—07 + ‘O—H
h | \H Ill

H
Oxonium ion

Step 2.
p/‘\T %

\V H H
HO+HC—CHO—-—HOH+><+-O—H

| H
Ho H H H H

RIRIDIE Step2, BiEK, FESBTFERNE.

RRSEM: > hEE>14E, BEEB-H £, ZEWABHIOBERK.
SFELZANB-CHIIEMR, BB Zaitsev MU, EFESERB-C, AABRREESHER
BRE, FRURFAENERER EREKZE IRREETFHNEREHTNE 5Ek
EBTERE.

1 GHa H.C H H CH,CH,
o~ 200/0 HzSO4 N Mo s
HO—C=CH,CH; = ~"2°5¢ ~ ‘c=C + C=C_
[ 2 Heat H4C CH, H CH,
1OCH3
Major product Minor product
conc.H,S0,

CH3CH=CHCH3 + (CH3)2C=CH2

major product minor product

(CH3),EH-CH,OH —
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H,C H,C H,C
NA H,S0 3 3
)CH-CH-CHy CHy °°':;a: : >C=CH-CH2-CH3 + >CH-CH=CH-CH3
H30 OH H,C H3C
major product minor product
4. SRR

[O] ﬁ

H
Primary Alcohol: g% . (O],
rimary Alcohol: R_I_OH R—C—H R—C—OH
H
B (Ba-H) ~B—HE

K U
. &a [O] |
Secondary Alcohol: R— | —OH ——> R—C—PR'
H
Rl
I [O]
lfertiary Alcohol: R— | —OH ——— (-)

R!I

Bz o] AR AR, MEDREB-H, A=HAL.
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Chapter 9 Ether

9.1 BKRYLEH
BRE R-O-R
O 2 sp3 2k, MAMLMUHES C o, R TR BIE—NIXEF,
92 WATE

HEEENRNERAGE. IRWIER—H (FRE), = Di+EHEE ether;, R
— R (ERE) ZREEFEIRFHS.
CH;-O-CH; Dimethyl ether
CH;CH,-O-CH;,4 Ethyl methyl ether
CH;CH,-O-CH,CH; Diethyl ether
CH3-O-C(CH3)3 tert-Butyl methyl ether

@—o—@ Diphenyl ether

(/\/

o o /\ /\ /’\) 18-Crown-6-ether

9.3 BEYHI &

1. E BB A F—EE SR ER P A R
& 2B R T A1
conc.H,S0,

2CH,-CHy-OH
140 °C

C,H;0CyH; + H,0

REMEREEENEZRF (0 HFEZTD) HEEERRPEMNFE, BHKRERT
Je B4 A R-O-R B,

$3F R B BN ARE, 9F Sul # Sw2 Wi 1!

R RIAEER:
/\ - slow fast :
R-?- + ROH, =—= R—?—R + H,0 === R—0—R+ H;0 (S\2)
H H
SR RIANEER:
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+ + +
ROH H", fast ROH, slow R + H,0

R + :'(')—Rﬁ»R—?—R%» R—O—R + H0  (Sy1)
| 2
R AEAH & —Williamson &L

FRBMNFEEFAEATREEHR, RASER=M"%. A7 BRXFE-E, 7T
FRRRENEHRRY . RENXAERENE FRIRENRES FERRLkK.

HTRENBFESRSIRT. BMRE SMHAZREERRN. AN, Hl&dE
SREFERRIERRENTES:. LN TRNEBIRERLE, EXHFALEFTEN.
Alh, FERGRNYERN G tbwm, FRERKRE, TRURINVEBR R &4 X,
AR ERRFG TR,

CH;CH,Cl + CH,ONa —> CH;CH,0CH; + NaCl

TERTTHENTEREMOREERE. DB NEARIETERRE, SUSEM
HER R & A RO

0. _CH, _O___CH, 1 CH,
e+ O~ “CH, RGO “CH, ‘7% Hy,C-0 + c:\‘CHa
CH3 CH, CH;
3. BB
REAE: REATEENFRAZEIR S2 FE

—% RENBFRFBMA, ERHAE.
B4 WTERES, SNBTRENTRRERRK, XNETRE, L£INE.

n 7 R _— A
>=< X0 | x > < OH — o R—C—CR
R R R R R R
0—H
R OlHL/ RKO
Rt | RHR| M R c C—R X
X: R X R R R

inframolecular Sy2 reaction
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9.4 B FHIEL 2 RN

BEVIEMER: ML T WERSTESR. KENE. BERR. RN,
FEMR OBEFREANIRENE, BN C-O BASM, FILBMEFSBREM. HENESE
F, MERT I EEEREE, XTEURE. QLKRYE, RAREERNAH. QFAM
MEFE—ENFEZME, BAREL. XEZEMESEN.

B LEMRANERR. EASFELEAFIRE (bnsERF. ERRNE), §E T
RERZBBRBRY . BRANTENARREZ, BTZEMENGEE EfZ X8
RILERES.

HTRAESR. ZTRENE, BEAPRENZEREAFE, BEFSHILER
R H R
1 BRRIBR R : SEERAYERL

H
CH3CH200H20H3 + CO“C.H2504 —"‘CH3CH2éCH2CH3 + HSO47
_+_

An oxonium ion

R-O-R + BF; ——> R-+-R
T,
SRR TR—INMBRAERT, BMUBHEMAERESES 7. YR, REFHH
R MR ERNEF, EREERF.
2. BREYEAXENAR : BRSBTS
BMRANEE BTRE-OR NEFMBEEXAERA, BEER (M H. HBr) EAT, B
BRERTEMANELE BEEATMTE, B O+BFE C-O ERMEM, R EMNEBL
E%, FTFEZAFHN, FARERFNEAER, b, -BFHI2FmEELH.

wRE B 1 REHT, BEUBEA—MERR. —WERERE TR B
2 EMHT, FWUEERERE ().

R-O-R' + HI —"®2 . R + R-OH

LI

heat

M & -FREBOFEZRAAG, REX:

HI/H,0

0 ‘ J—
H3CH2C/ \CH(CH3)2 Heat CH3CH2| + HO CH(CH3)2
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F R E#E AR RAOE, HimT A4 SN2 R, FERERRLE (X
= E A FEZRFIR G S E FEFES BN ESE)
RRANIE:

H+
D) |

0: . ¢o . _
HyCH,C™ “CH(CH;), HyCH,C. ™ “CH(CHy), CH3CH,l  + HO—CH(CHy),

) (Sn2) HI
15 I—CH(CH;),

T AEREE K, EEMETRE S, EERETEMERNEE, £
MIRIEBE T, B2, HRBREBTHRE-—NRT, BaX4E Bl REERGREME,
NFXZARE, TREERE RS H IR,

+ +
CH3-0-C(CH3)3LCH3-?-C(CH3)3 —= (CH3);C + CH3;OH
H - | H*
(CH3)3C-| I (CH3)2C=CH2

MNTERRS HI R A4 I-BTERG O SHEZEN C-O%# H
ARKE O ZEIMHEEHY, K5 O Z[EH C-0 BEKR/, HEUWE.

3. ZBEWK

BTN S SR BERFERK, & C-HZEE&%E O BfEA, T Ek
¥, MRBRZET, ROORSR4BIE, REROT:

O
CH3CH,-0-CH,CH; —— CH3CH-0O-CH,CH;
] —O—H

a-H
b, £ YE T UREAEBERERS.

H
CHggH-O-CH2CH3 ICMOR, nCHyCH — Hw—(i%\
OH éO H3 n
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Chapter 10 Aromatic Compounds

10.1 A& Aromaticity

FEMREEMIRRTSEANEN, BRAEMRRE BGRIAE FHREM
BRNFECRE A% EREFRERORARE .

MR
IR E S R

QHPAERFHEFHE 4n+2 FLA
FEMMAE: HELRBEET

M

OEBHRER, BRIETERE
QARZEIRMEESBTEVAER, METK
QFBEWERNFERE pi BT ZEAYHERIEM

10.2 ap &%
(EBRZEFRAEUERMNER)
1 BBRE
11 e (RER), XK, HEETEERRELE

Cl

Z—0

Ethylbenzene Chlorobenzene Nitrobenzene

12 MBS ER AL EY (BENHNEBR)

| 0—H o
Tolune Aniline Phenol Benzoic acid
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CHz_

phenyl benzyl

2. WA E:
TUMBRERE AN BRRE (BURE, RESS)
othor: %B; meta: [8]; para:Xf

=BMRER MU EXBBSHH
10.3 Z5#f

RINNEMRAL: T, R, SPRERE sp2 b, BIRETEHE —DFER
p MBS SEANHEER, FHit, XANETFREEMN, MMEEREMERE.

10.4 FEFEBEMAR R

RyBERSHIE:
® E
+Ew-——+E:T + HY
R A
Step1:
P - H
5" & y-
SR E
S
Substrate Elictrophlie intermediate
Step2:
. E
SO Gt
E
H H

product

RS RrS R R IRIR, FE = M IE B AR ARG EEL, TRl LR

TR0 =

Resonance structure

REHRERT, EFRLQEIRGR
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TEREAFERNRETFHIXFINENL
1. [k
Z O] ISR Lewis B8 (FeCls, FeBrs) UL TRERZR, MmN

C]
FeBr, FeBr,

2. ik R
BURNERBERSR (RH) RERTHT.

RGN M— P ERRERE, —NEEARE — I EEREARE

B RIRER (O E M H BRI B 1k, RMERRIRER A Z R ALK

REFERE: WERBUKE N R ME WESRE, MEEXRLRE, A 7THE/\BERN,
— M C-OMBTAHEE HXNERTFHELABRE

3. B R

BURNFTEERRR N #fT, MAEHRRR TERNSHTT, XfHTEERNAE
PR AEY, MEERNFKESY.

BRIEATERE, FYUMRARER

SO,H

@ c. H,80, ©/ H,OM* ©
—_— —_—
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o .0 p
0—8=56 — o0 4—5 > Q :
— O—8§— 5
H/ ) | H/J (9 %/ \0 4
On Z®>H
H'</ H
_ . LN \\//
& H H o N\ S
| — @S%O—» @/ G — v
%4QSQ§8; g?: H&’ H
i
FHRAFARE EHTEXE=ZSM4miRE
ARBBRINBIEIKRLE S 5—1 O MR T —/ME s
4. BIEIREAL
7t Lewis B2 (AICI3) MYfE(LT, SERCETEVACAIR LAY H
g
(I:I Cl:l\ .
[::::::] + CH ..fiﬂ;lg_,_[::::::r// (:fia + H
/
H3C \CH3
RN
H,C
CH—CI:/ T AICl, ——» JoH G1l—aict, —> OCH :Cl—AICly
H4C HsC H,C
e
HC
\ /CH3 .H+
HC\
CHa
FREIRN MEBTHNTE, TRABRENESHTHERREN
5. B RELEA
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o]

CH;CH,CH,COCI _
AICI,

RRNHIE:

o o
g II R
H3CHZC/ e H3c|.|zc/ TCEI—AICI,

:0: @6

. o | I

:Cl—AICI; + @Clz -~ C

) x I
Acyliom CH,(=0 cHcha CHcha

FRBMEANFLIREB T AWER, MBETUHEERRE

CHZCHZCH3

CH3CH,CH,COCI _HofPd
AICL,

6. Hftt kB BB R :

NEFHREEANERETERESTEATRESMER, TERESERET A
THBROFE THThRRRE RN

7
+ H5C H CH
Hie, 7" N/ @ c
C=CH, — @J/C—CHz—r» CH,3
/
H,C H5C
CH,
H,C OH HaC H* H,C H © (!:/CH::,
\ / + 3 AN _C \ / N
CH—CH, ———> C=CH, —> @/c CH,——— » CH;
"2
H,C H,C H,C

7. ERREENEH:
HAnEFAER ] DUl R B A B TEA/ TR R k&L
@-CHzRI
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HhRBBEA—) ERRK

o R
ol CH,R

O ==
—_—

(2)-COOH:
FrEEL—) EUARK
ERERNREAS WAL COOH

R COOH
B)-NH2:

—b.
R

ERER R AT A Sn 5 HCI

NO, NH,

© Sn/HCI ©
é

4)-COOR:
BB t—o) RURK

CH, COOH
1. _CHCl _KMno, EtOH
AICI3

(5)-NHR:
W R
I —) BERERZAFINFEBRAR Y
I —) BE—) ERRN

NO, NH,
2 HNOs _Sn/HCl Etl
) c. sto4
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10.5 BERRE TR FE R AEFEM

1. LR FEERE
1.1 BEFRALE R
AR LEAMBRESEWETRNBRRARENOUE SEREX
BRET S H:
OSEL BB AL F A EH
@b B it F A EH
QL BB AL FNER (REHK)
FHEERNEERLERNERE
R ALEFFAVE A B RFAET A R ETH RN E T
BALEFNERAN S KR EEEENREFEEHSERRSIERR
12. RN ERE
R R ffik IE B T E YRR E MR E
KINA R BB SRR AR IE 5 B8 4 SR e N s R IR A —
SRR ERELERE
—ELRE I ESRE R E
SHESSREBTHRESME X
—EREBFERENEHELESERE, MMBEIMELRE

2. BEAMEFEMN
2.1 RERMALE M

HTHREZLETER AMYNUREEERENTELETHNERET

WE T T ILNALEFE M T Pa) =R, T UERIRS A T HF E =R B IR
S REMAMHNIHREY, EMERE SRERFHEMALEEN.

CH; [ cH, CHy CHy CHy / Benzene
d—‘E _‘_‘ ‘E“—"@< LA @'E Energy‘ cH,
| @
CH
CH, [ CHj CH,4 CH_-, 3 cHy H o
-H, E 3
— E -—» HE ™ @ > ©\ s e
L - H E
CH
CHs r CH; CHj CH, | y CH,
~§ !H?L o
3 -
E
EJ Reaction
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2.2 By SRk

SR s U
&f_'“—’g‘_’“ LQE
S GG =

RENA LRFAMEF, ARNALEER T =EBEANHIRT, M hiE =¥ E
RE, HAHRENBERTREFHE, B p-NIEIE>-1 B

Hftbey, HMBE, RE, BRSNS CER R £ WISt 3 1

IRE, ATERERECER SRRN—RSB=TRRRK, ATEEDSREL,

o UE R AR E AR R N /B R B BRI D HOR L RE /1, M B EREH#HIT 2B
(RN R )

Bhz AR LB LLBRE 55

NO, NH, Br R

N e \
c. HNO, Sn Br .N ] ‘Vc N N N
Oc. st04© HCI @ FeBr, ZBD \©<—>R \O
r
NHCOCH,
c. HNOs CH,COCI _Brp @
c. sto4© HCI @ © FeBr, FeBr> Br NHCOCH;
23 HHEX
NO, Noz NO, | NO,
Ef R e OO
- E
0, [ NO; NO, No2 1 NO,
—)— E = ,‘( ¢ ‘ H* ©\
) E
NO,
NO, NO, N02
.H+
———>—!-l !‘! —
% !! E
E-I-
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HTHREN-1 5-C, WERFHAER, BERFEMERN

24 W&
ARNEE L, WET-I AT +CHHENY, WEHCER

AEHE TR EE L, \ﬁﬁ&RW%¥ﬁ&E¥,ﬁﬁﬁ%Wﬁﬁﬁﬁ

R e
5 oAbty |0,
S ~GdRh

2.5. FRLRA
IREEANENMERE, ATERRERAUN=Y, £EARBRE SEXC, RNKE
B A R R T AR R SRR E

NO,
B
. HNO;, - o
c. HZSO4 FeBr3
Br
Brz c. HNOa
FeBr; <. H2504
NO,

COOH

CHCI c. HNO, KMnO,
—_— —_—
EE——
AICIy c.H S°4
_cH@l c. HNO; Br, HzOIH
A|C|3 c. HZSO4 FeBr3

SO4H
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10.6 S iFE R B
1. §hRE

ERAGWEMREREERME, EE5SENEREMEENKRETE H R R T NEEL
(LELFERTEHEN), TRIZREFTSK, BIWEALARE.

CH; COOH
KMnO,
YA

Benzylic position
CH,CH,CH;,4 COOH
Xy KMno, N

— > |
F Z

2. RR R
KINRBEAERRERN, FSEESE, =8 BEMASF (Z0NiPdF) NEGETAEHRT

H,/Ni

:
High temp, High pressure

XMESFRLED (WEtE, MEF) YUEAEERREOAZINERLS
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Chapter 11 Phenol

11BN HH
B DAL, IEREMBAENAE. MEREMENCH1SC.
OH OH OH
& ¢ ¢ O
cl Br
4-Bromo-2- o-Cresol

Phenol -Chlorophenol
P P nitrophenol (2-Methylphenol )

11.2 B &R 5 R

IR :

O 72 sp3 Z&ft, C#BA sp2 Zfk. O M p. HUEHR 2 ¥, TIUERIR LM 64C
BEFERE p-n 3. XEFEANEERERGAER, XA LBFZHBEER, XESH
FEERRENES. BTHIEERNELE, C-OBEKT/), BTEE BEELHE
B, HFRMIMEAM-1 B, O-H BIMHABFXNIERE O, O-H BIRMEEE, RE
SEMNRE. BREEE. AN, BHORXEEGFEENRES, TofRE, XMk
R,

(1) B/ BRERN
OH ONa

+ NaOH(5%) ——> + H,0
OH
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Ko SWREEMERNSK. BH) pKa £ 10 £4, RARM: RER>EEH>K>E,
BY AR M LE B SR B R SRR O-H M SEM. Wi, XENBTREEHIREMEE
FTEHERAR, FEENBTEMRE XUSBTEENBEFILRENEFRMS.

ARIREFBAENEBR RN, EAREZLE O-H BARM, BHTREFER
RENARE, PrIARAFTCRBAEN TR E 7N —F B FREFR/ O-H #ikE
IREFE9RFIIE R O-H IR M, 241

OH OH OH
CH3 cl NO;
(2) FHBR

KMERALED, %EFERAMETREBHARR, L (BEIBNE, &
HABE RE—TERAF? B A— TR 1S R R 1T)

OH
OH OH
NO,
20%HNO;
—b.. +
@ 25°C
NO,

XM= NETHRRABHTOE. WTHEEXE, EHOTRER, MIH
BEXMADTEER XSBEEXRMIIUERZRRK.

H S +ﬁ ﬂ
/P_ N\QI_ +N ~ +O
é»N\to H\O/@/ :H\‘O/©/ \\CI:\O/Q/ H\O_

NTEMERORY, HTRR), =TBRBRIES.
OH

OH
Br Br
+ Bry(H,0) —> l + HBr

Br White precipitate
(3) EBERE

6 C;H;OH + FeCl,

[ Fe(OCeH:)s > + 3HCI + 3H*
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o5 FeREN RN, ERNRENETHIEE.
OH
: ’ i OH
H
OH FeCl.
T oo
OH

@ H

(@)
OO0
OH TR occH,
+ CH;COCCH, + CH;COOH
(0]

|
( or CH5CClI) (or HCI)
KA SRR I

OH OH

OH HO

OOH COOH
OH _ (chco)0 OCOCH;
CH,COOH
IKAER CERIKAAER
(5) SRR BWELAR
OH O
CrO,

.

CH3;COOH,H,0,0°C
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Chapter 12 Epoxides
REMIERITE, EhEe C-0-CH,

0O 0O

121184
IREA{FE A common name 744,

§
10 O4
/\ <o> \__/
6 5
Ethylene oxide Tetrahydrofuran (THF) 1,4-dioxane

12.2 BRI ) %

HRTNUHREREHE. E—F2REEKTAFEER, EMBRE £-5,
BHABERMARSE, HELESET, SHNETFEIFRRF, REDTFHS2, BE
KENET, FHIAE,

R R o R R NaOH /0\
Xo/H a
= 22, x——Lon - R—C—CR
R R R R R R
:0—H
R ;OlHL/ R fo /0\ -
R R —_— —> R—C— C\ R + X
X: R ‘X- R R R
B intramolecular Sy2 reaction
12.3 FRRKR G5 M 5402 R & N
O------ Nucleophilic center
FREZ T EEHENKN, CHERENEL. K= 5/ \&*
HRET O ZRRFEBIENERTO, MASCRFTERE R GG R
Bl RAZRSERRNRETNSBIFR., FHRRE A R ./ R

REFZAFHEBER—DREFD, K4 S2 RE. BRAERAF Electrophilic centers
JIAEREL s, ERTFARRNMNAE.
R\ T A S I T RA ETTIRR A
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, H,0 —H1 > HO-CH,-CH,-OH

CH30H — > HO-CH,-CH,-OCH;

o)
ANIRIR
HX —> HO-CH,-CH,-X

\.HNH,— HO-CH,-CH,-NH,

ERERYT, FRANMFRZENTELS CRT. HAARES, MARE
KRREMIERIE . HRAHIE:

. - - > s
/;S‘;\“H* —> A + H20 —> OH;/\/OH+ HaD —> op A 0H .
o

HTREZESENEHRN, THUAME, FAYEENETEEREOERNE, M
NTHREZESENRE, WATHUERBRETRY, BHIEASERERE, mink
SREERHRIR, KEFRIML.

B AL TR R RALIE

Step Sl H,0

H ..

\\\\9 H

H:Q" + .
A QH

FRRINE: F—F BREMFRR. SNRTH F=F FRRAFINEEHL,
FEBRESEEARK, B=F, BRERT.

H1, 2-REUEYMHTH R EYN, HAERMFHTRETHRRNE LS =M%
AERNYHRETIENEARRX. ARMEFMHET, EXRTMEK, FZIXFE A =HER
N, e THBUAR AR R, RE S22 RE. HHGFHERER, RARNKESTRARE,
BRI 2 T B

T\
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WAEL IR R IR
Sreic hindrance

H
:-_:..." .-T _C+
Step 1 <\|/:0 H--NH;
L Step 2
—H
+w”*2
H

G
H,C—CH
P H,O/H;0* Ho\/L
OH

FRFRIZRFIRE S2 R, EHBNSEFEABEEABER/N.

;ﬁ"ﬁl \t
{n ’ -
- ,’ \
/ “

Nucleophiles will attack
unsymmetrical epoxides at
the least substituted
carbon when basic reaction

conditions are employed.

Under acidic reaction
conditions, nucleophiles
will prefer to attack the
most substituted carbon

atom.

WEE, ERFHIEEOEEERN, FRFEERENTHEE. BREXMGT, ¥
A FE T A RREMNKRES T, BMEEMT, FRHE AR = B AR a9k
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Chapter 13 Amine

131 HkEwmH

13.1.1 RS 55 %
FRK R E NH3 i H HIRE S FEERRENLTEY
RIBHERA HNEE, RIS A A, . &R =1°, 2°, 38
RIE N BEEEEERARE, TS A
BEARR: N EZOFTEEDEZEME
FER NEEEENEAT NI IAFTEE
ARXS TEHREBNAFTER, GILARENE

NH, H,
‘ ’ O/C\NH2

R NZ2—NHRPH—ED
AN AFER (KRFFEUMNHE) -2 WREAFRKTER, HRUAR
E2N:Sfinilie

) BSOS ™

N N

| l N N

H H H .e
Pyrrolidine Piperidine  Pyrrole Pyridine

Heterocyclic aliphatic amines  Heterocyclic aromatic amines
(EEFUEDH TN MRS, SSIRE)
13.1.2 B9
1. EERRE:
¥ 8% E R R BB F RIS BN L -amine BY/E4R; NRAAEREFANER di-
B tri- B4R

CH3CH2\NH (CH3CH,),NH
CH;~
Ethylmethylamine

@—CHZNHZ Benzylamine
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2. B2k
MREMBRAEZ, WIS EER, B4 amino (-NH2), REZRBHE.

CH3CH2éHCH2éHCH3
1, 6-Diaminohexane

4-Amino-2-methylhexane (Hexamethylenediamine)

MEN EXRFHAMAABAR, WM N-FRR, 20

~

BN

RN IRE R R A9 -amine 28 -ammonium BT

M ZFRA N,4-dimethyl-2-amine-pentane

+ +
CH; H
Hs-N-CH3| Cr Hs-N-CH;| Br
CH, H

Tetramethylammonium chloride Dimethy|ammonium bromide

4. FER:
FEBE—MUER (aniline) METEYGE

NHCH, NHCH,CH;

S &= &

Aniline  o- Nitroaniline N-Methylaniline m-Nitro-N-ethylaniline
13.2 RREVEEHE

R T EEWRR

ON EEF—XIMEF Wi, FixH

2 C-NEBRZHHH: BRIERS

FERELEMAN, HFINEFHERIAREE, M p-pi @R, FAUEBREATRINTsp3 5
sp2 Zig, #[E sp2

13.3 BRIV LF MR
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13.3.1 RRAVBRTAE 1%

1. BRI M

FRAVER 1K 55

RNH, + H,OH PKa=35

Rl\y-l + Hy0——

Amines(weak acid)  Amide ion (strong base)

CH3 CH3 CH3CH,CH,CH,Li CH3 CH3
CH3CHNCHCH3 Shcnononh —CH3CHNCHCH3 (LDA)
H Li*
2. FRAOTR
BB <508 B AR
BRRESTEMBMENLLR . FERE < B < BB
An{eT LR T ?
OHLEHBEFEE
@ HIEBRMREM
(1) RERhBZ
WMEEEER: fhEk > AR > R > R
+ N 4 +
NH, CH3NH; (CH3)2NH (CH3)3NH
pKa= 9.24 10.62 10.73 9.79

DA MATERERZEXER

DEEFRN. EEHSETRETEL, KENELSEN ENETFREEIEXR
QBFIMURL: JBEIERT RAZEAME, ESEF P aYKMEN SR BRI BE,
T RARBNBREYE (N TEFT)

H\6/H
! ~H
H .0 H
| /H sH- + 4
RN“H—Q: > R.N* “H » R3N—H---- -0\-
| N NH-- - H
H PTH
0 H
H ™ ™H
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FEREFT, N LRI B F AR HIREM R, RIERR N ENEF, &
BRUME Rk 58
-, + + + X
NH, NH, NH, QA LNH, NH,
- -

)
QLN e a=.

HERE LR, RIZMAEEEA/SMCER, H8/RBEFEROWEE

D
T -NH;
] NH, NH
-OR
-NHCOR
R
| D makes the amine more basic than aniline.
w
. x
NH, CN
w CHO  so.H
COR N
COOR  NO%,
-COOH 3

I W makes the amine less basic than aniline. |

EUERARERE T, MMEREDHRN RN E T, MiERHmE T
T EFAREIR LB T, MREFRIREARERE T, N LA E THE SHRE,

R EPEEE]
oN—{ )—HiH, $ )tme He— )—kin,

HEEZANRINE, WMEH—FRE TS ZFE>=FE
ZEBENFHRERNERSEN EIMET, WIEES
NH, CgH;NH,  (CgHg),NH  (C¢H;);N

pKb 4.76 9.4 13.2 -

(3) WHEANEMBAVBERBZ
:NH; > R,C=NR' > RC=N;
pKa 9.24 79 <-5

iz, WRRESFUHH N ORUTRDHA sp3, sp2, sp, HTHEEARE, NHBER
MACKIBER, TS TR N hRRER, BELEH
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(4) Bthesg (2FHEAR, HARAACEHE)

-0 o ¥
Voo~ T
R SNH, e S
AL O ROBRMEEL N RORMER, REMT:
A, BT AR
LN EFHTSE p-pi @I, MIEBEKFESL, RN TENEZBREE,
i C-N B EBHiEE, BENHBTBRFEEEAX FiRE, M ERERE
2.0 IR T &

B. HHEER
LY HEN ER, TR, H HINE O ENERIEREE, BERE

| Protonation of the O atom |

:0:/\‘ -OH :OH ‘OH
c

. |
N PN N c
R i, R™ NH;  RTTWNH, RN

| Protonation of the N atom |

SO

I, —~h—<a . S
C - /C\"'

R NH- R T NH;

not resonance stabilized
(5) AR
A (pKb = 04) EHEMRZENTEAEY, HPEHRIEN N BERE

.
NH NH, _
I + H,0 =— I + OH

HoN—C—NH, H,N—C—NH,

JREA: FHBR R TR HEEEE = N R F ENmiESRE

(NH, NH, NH,
..\‘ll .. - o+ -— | 4

HzN—C_NHz H2N=C_(N.H2 HzM—CZNHz

Three equivalent contributing structures
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