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1. F49 544

CH3CH,CH,C=CH CH;CH,C=CCH, CHgi:HCECH

CHs
2. i
& S5HEEEIN
CH3CH,CH,C=CH CH3CH,C=CCHj, CHgiZHCECH
CHj
1-IR kR 2-TX R 3-FRE-1- Tk

1-pentyne 2-pentyne 3-methyl-1-butyne
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CHs CHs

2,2,55-TFRE-3-C R
2,2,5,5-tetramethyl-3-hexyne
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WMEMERTE. REMIENBENSD, MDXEFHEEES; $5
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6 5 4 3 2 1 1 2 3 45 67
CH3;CH=CHCH,C=CH CH3CH=CHCHC=CCH3
4-CH-1-kR CHg

4-hexen-1-yne A-BAEL-2-BEE-5-kk
Not 2-2 H-5-#% 4-methyl-2-hepten-5-yne
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(=) KR (addition reactions)
1. &R

H> H,
RC=CH ——» RCH=CH, ———» RCH,CHj
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REMSEFEREME, EAGTETEWLT: Pd-CaCO,/EEER
$RPd-BaSO4/MERE , | BIFR #AfERL (Lindlar) #1457,
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Lindlar catalyst C6H§ . LeHs
C6H5CECC6H5 + H2 o /C_C\
H H

87%

Na/NH, ()R E 8} Li/NH, ()& E:

n-C3H7 H
Na/NH3 ‘C=(:/
n-CsH,C=CC3H--n > H  tuHon
—33C 3t
97%
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2. @ %=

Br,/CCl, Br,/CCly Prosr
CH;C=CH —> CH3(|:=CH — CH3<|3—<|3H
Br Br Br Br
7. Bk H3C Br
HsC—C=C—CH; + Br, (Imol) — —
—207C Br CHg

MAFEREM: RINMAL

SR MAAESHET, HBIELLRIEE RS K

+ Br,(1lmol) —» HZCIZ—CIZHCchECH

CH,=CHCH,C=CH

Br Br
WEEFEM
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RC=CH + HX —>» R(|:=CH2—> R—?—CHs
X X T T
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7@  CHsCH,  Cl

CHyCH,C=CCH,CH; + HCl (Ilmol) —— —
—20C H  CH,CHy
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HBr

CH5CH,CH,CH,C=CH — CH;CH,CH,CH,CH=CHBr
ROOR
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H,SO,4 Il

R—C=CH + H,0 — R—C—CH;

HgSO4 4
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H T 74 (tautomerism):

MRS FEIRFERAEMBETEETE.

HER-TIXEET R (enol-keto tautomer)
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5. IMIHCNFNEE CH,ONa

HC=CH + CH;OH — CH,=CHOCH3;

Cu,Cl,
HC=CH + HCN —» CH,=—=CHCN

NH,CI
Spei



(Z) BRENSEHEMRS R

KMnO4
CH3CH,CH,C=ECH—> CH3CH>,CH>,COOH + CO5, + H,O
H,O/OH~
CU2C|2
2 HC=CH —» CH,=CH—C=CH
NH,CI
H>
CH,=CH—C=CH » CH,=—CH—CH=CH,

Lindlar catalyst



(2) RERRM
1. HHERER
110°C
HC=CH + Na — HC=CNa + H,

200°C
HC=CH +2Na — NaC=CNa + H

HC=CH CH,=CH, CH,CH, H,0 ROH NH,
pK, 25 45 50 157 15.5-19 35

E&M: 7K. & > HC=CH >NH,> CH,=CH,> CH,CH,
SHEENKRIETFSKG Z, BR1tE



FANaNH, (3KNH,) S5Xigkie, ATLAERS (—33°C) TR

NaNH,/NH;(1) CH3CH,Br
CH3CH,C=CH » CH3CH,C=CNa >
NH;(1)

H,0/H,SO, Q
CH3CH,>,C=CCHLCH3 HaSO »  CH3CH,CH,CCH,CH3
9oy

H, / Lindalar catalyst CH3CH,;  CH)CH3
s pr—
H H

2. HEESREEmK

HC=CH + Ag(NH3)," — AgC=CAg * iR, B

HC=CH + Cu(NHj3)," —» Ccuc=ccu * RLIEER, FR4 &
KRR
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CaC, + 2H,0 —>»
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EArIRF: NaNH,, KOH-E

HC=CH + Ca(OH),

» CH3C=CCH,CHs

CH3CHCHCH,CH; ~ KOH/C;H50H
Br r A
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2) #HEHE (BINEHLINTEERIT) , IFUTERNTRE.

N
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3) Ml AAPNEHERANHANUA LN RERIF, IWMTER
KR
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C==C—(CHy)—C=C >
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2. fp

ERE RN NUE SR KRG EEE; NBURRIAN—imHHBHES;
W 5z 5+ #a B ARRR A EY .

CHFCI:_CH=CH2 1 H3C 4 5 %2|—7|5
CH; H3C 2 3/)=—
— CHs
2-FAE-13-T =M H  CHs,
RIX "1

(2Z,4AE)-3,4,5-=HRE-24-BR "%
(2Z,4E) 3,4,5-trimethyl-2,4-heptadiene

CHj

5-BE-1,3-FF2 = 1,3-cyclohexadiene
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1. n-nitdeFx R, nHHFEiE

PL1,3-T =R
1 2 3 4
CH,=CH—CH=CH,

BRI ESE
BFAIEN (delocation) : BEFHIPHBPMEFhLFHE,

The electrons in such orbitals are therefore shared by three or more

atomic centers.



BFREEER: HIEER (conjugated system)

HIEEARDPETFHEEER, EESIERNGERE, 7 FERE, BKEHK. &
(KBYEEBMEEIEAE (delocalization energy)

-tk R p-nit3iEFR
7-7 conjugated system p-mt conjugated system

+ | |
H,C=CH—CH> H,C=CH—CH,



H MM (conjugive effect): H3pERPEFERHEE RN

-3 R SEAR R
: OJ \(, Rt R
4 H(‘/ C—H oF/LIBEFHP
/0 c\/H HC/Q ) N EERSHETES

BEHERKRESETREMBEE: oiC—HEHS, BHEBEREX.

o yo? Qo d
/0 Q\/H /0 q\/H /0 4\/H

CH3CH, CH4CHCH CH3(|3CH3
CHs




o-nitBitiE: C—HENHEMMEEESHBEFEE
HREAEMERE: offiC—HEEHE, BHRIMERAEX.

CH3CH,CH=CH, CH3CH=CHCH3

2. I FHIEER A



3. #LifRiL HHHIA

(The theory of resonance)

1 2 3 4
CHy==CH—CH=CH,

H—10F. BTREBRENASSHIER— M rEsamer, TAJL

PMEHEMIRLFERER, ENRESKEHRXEZBREMARMRRMUE, X
& 2 MM RA IR

HRRERNRRANE5EEEX.



CH,=—=CH—CH=CH>

- + + -
<«—> CH,=CH—CH—CH, <> CH,=CH—CH—CH,

- + + -
<—> CH,—CH=CH—CH; <> CH,—CH=CH—CH,

SRR ERN -
1) SRRABLARTS B S ESHNER

=+
CH,=CH=CH—CH,



2) HMIRAPFEFHHTIEER, FRNREZRTFHH

I
CH,=CH—OH === CHz—C—H
HX R

3) WPRAPHEI KRBT FRMEF
CH,=CHCH, <« CH,CH=CH,

CH,—CHCH, <& CH,CHCH,



MR RARE N ERRER:
1) e/ \BRiErR R LA i e B RE ;

HZCE§H <~ H,cEoH
2) RBESBEASENLEARETSENRE;

— +
CH,=CH—CH=CH; -«» CH,=CH—CH—CH,

3) AEMAHE, EAMANHERBET, Bt/ MFERTRE;

+ - - + -+ + -
C-0 =>» C-O Ho,C—N=N €3> H,C=N=N

4) S5 HFIHBRRAFHEEE, HIRE.

CH~=CHCH; -=-=—» CH,CH=CH,
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1. 1,4-INR%(3L3ehNA, conjugate addition)

4

CH;=CH—CH=CH, —

3 2 1

HBr

1mol

Br2

1mol

CH2=CH—(|3H—(|:H2
Br H

(|:H2—CH=CH—(|:H2
Br H
CH2=CH—(|:H —CH>

Br Br

(|:H2—CH=CH—(|:H2
Br Br

1,2-hn %

1,4-10 A%

1,2-N Rk

1,4-IN AR
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Diels-Alder reaction

Ca=0

B SR

FRAUR R AN EERWE FEEARN, RRF-FRERNESLE.
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+
CH=CH—CH—CH;
CH,=CH—CH=CH, + HBr H

+
CH2=CH—CH_CH2

|
p orbital
H llllg I .
"C——H H lll T: \\\ H

o bond

HVO
o bond

RERIEST p-nitiEth &

CH,z=== CH=22=: CH— CHj



+
AN

4 3 2 1

/N +
CH,=CH—CH—CH; <—» (+;|-|2_%|-|\:(;|-|_(:H3

Lk

CH=CH—CH=CHs CH,—CH=CH—CHj
Br Br

1,2- T sr=#) 1,4-10 A=)
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ERE (RNFE) #HS5FE RDE) &H

1,228 14729
—80°C
—> 80% 20%
CH;=CH—CH=CH, + HBr —{ ,..~
— 20% 80%

RE (BNFE) EH~9:

[ FR FE B R —— i 4878 R R A B MBS R R AR I E )
T (RAFE) #=H~0:

FRE M ERE—F AR NSRRI EE Y



Kinetic control Thermodynamic control

CH3(|:HCH — CH, I&Gc
g 4 _____ ___
CH3;CH — CHCH,Br
(Less stable isomer) (More stable isomer)
CH3CHBrCH=CH CH3CH=CHCH,Br
° ? 3 220 FEYIRRE

<«——Reaction coordinate ——>
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Hin, QAAQ \//z// H /H

Sc=Cc=¢C
// Q ______ - ~ H \H
puli ] ?SDZ%W.’. 8]k R FspFeit

> c,—c—c:/C

v \,

Ha#b,c# diY, 9 FERFIXFRE, xR, BmAELHE.






