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Least stable Most stable
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TABLE 27.1 Classification

of Common Nucleophiles

Excellent Nucleophiles

27-2 FZEV RRE v Rate*

NC Cyanide 126,000
HS Thiolate 126,000
[ lodide 80,000

Good Nucleophiles

= B4 (1) SNIFISRMEE RS, (2) &

sy -~ T Rate
[z M it Rig BR— IR T - .
H{? Hydrpmde 16,000
- BINRENRARAOESAE, RIJE B Bomde 1000

RERELEATERIR N IR E S — AL IR T N, Ammonia 8,000

- ERMYARRSE, RARRSReE
IR ATRER SN 1 R S 2 I R ™ FIX MK

Fair Nucleophiles

T Rate
iy < [B)HISERS 52 g o Chloride 1,000

- TR T A — L Ae A
CH,OH Methanol 1

H,0O Water 1

AThe rate is a relative rate. A rate of
100 means that the nucleophile reacts

30
100 times as fast as water does.
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TABLE 27.2 Relative Reactivities of Haloalkanes

CH, i H i
H3C—(|3—X H3C—(|3—K H—(’]—K H—T—X

CH, CH, CH, H
Electrophile 3° 2° 1° Methyl
Stability of Forms a relatively stable Form relatively unstable carbocations
Carbocation carbocation
S 1 Reactivity . increasing Sy1 reactivity No Syl
S5n2 Reactivity No 552 increasing S,,2 reactivity .
a Carbon Sterically hindered Not sterically hindered
Solvent Use a polar protic solvent to Use a polar aprotic solvent to promote

promote the Sy1 reaction the Sy2 reaction 31
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N/ N/ N/ N/

CH,——CH, < RCH=—CH, < C=—=C < C=—=C = C—C < C=—C

/N S N N\ LN

R

CIs trans

Increasing stability of alkenes
= RREMINFETSCIRHEE (SR |, SHERRYsp* BREGERYGEEUT
HENEENZ, HioEMHiis
= BESERCIMELEB D BHERERRE, WINKRIGERIFR
AgeinE, R ZEOERE RSN SR B E



27-3 iHFRRMfE T

= F2-IR T IRANiERR, SERESNEIERREESY), EAEIR
BESHNERE, FHSEXEEEINTESHEEERTSEEIKRE
RERIMREILESHEEE

= EEANENGRINFMIIERET, RIONFRBRERE (FFESEZ
VIRFEIRRITESEERK) | ElREEREEE)

- EEERRETNEEFYRRRERSORE, EHANGEEES
HEBh: RSSEESE BB SRR T LR E— R
F, iRSBEEIEE T SHERRT SR

= (NI, HIOH-. CH,0BICH,CH,O-SEEihiBIT I ER, (Bi%
KE, H01(CH;);0-, IS RBIERT, PRI
IR




27-3 iHFRRME T

= LT, HERIE

DERERIRSN; EHE— P RNF, EH

BN, RIPRBVINAYER, EERHRFYIRSERRNER, TR
e, (EREX. MEEXRR, EERRIEEECERNE

CH, H,C CH,  CHCH,
i CH,CH,OH \ / \ o
CH,CH,CCH, + CH,CH,0 Na* e /-::_c\ or /C—C.Hl + NaBr
Br H CH, H,C + CH,CH,0H
2-bromo-2-methylbutane T10% 30%
2-methylbut-2-ene 2-methylbut-1-ene
CH, H,C CH, CH,CH,
(CH,),COH N\ / \
CH,CH,CCH, + (CH,),CO K* . C=C or C==CH, + NaBr
Br H/ \CH3 H,C + CH;CH,0H

2-bromo-2-methylbutane

27% T3%
2-methylbut-2-ene 2-methylbut-1-ene

42



27-3 iHfRRPIE Y
= FRARDE R LA TR M : Sy1. Sn2. E2BRET; IS EFrER
RIEEEES, TIRSF=E Sy

- ERERMEABIS, 1. S\2. E2 ETETE, BAIumEs
WERE: BFURMKIMREHA? CE—NFFERIID?
SEFIT? TRASAD? FEAANEREHA? CRSDEEN
87 SE—MNFEEEED? BASHE? CEABIRESTI
B (Sy1/E1IRAL) ? ERMENARRD TR AT ?

- BERAT TR AR IRERAOIE? AIAILL, (BIREREH
BIOSEIIFLE; TLMERRAT RS EEE FI

I RN, AR AGRRIES , 6°)

2 TR FXIGHAIETIEA (e

3. FlRrFEEEARIRE—R. —RER=HRAY




27-3 iHFRRME T

4. FRBEFUHRR. eREFZAFIERITFZIA? BEaERES
£? BEXEXERIE?

5. BFIRRFAIARIERFHY?
6. MEERMES\2. E2RESVIFIET (EESN1FIETSERATHIT)

. BRTTERER Primary
EFTTRR, e haloalkane
WIS KT, EEER .
SEERRFIEIE, EX
EEZSEIE, S

[s :B a sterically

. No
hindered strong base?

*Diﬁ%ﬂ?‘ﬁl}ﬁz EILn;iEZtiD“ Substitution

- —RRIETEROR AR Yo o N
SNZﬂ:IEZ, SN'IZ:XEJ Rapil nucleophile? siol
BetE, BA—RRRIE o -

B e



27-3 iHFRRME T

= WNSRFEALAFIBRANPEER,, SNR,CO-, E2RMIGHESHN,
AETENEEBEFERERIR T

= BRI ANMME, BRI EAFRNFIFAESN,, NEEBREFEERK

= WNER:BEMEFZAF, -, CN- . RS~ 8RO~ , MS\2MIAFFIR;
ANER:-BREFTFEZINHA, IBPASZRAAGRESHESE

o SRS, B
Smmp  FERAED, e
TR B R N —
C:C%@H{J*ﬁﬂ(ﬁ | s :B a strong base’

= %_BZEEEEEEJZ, 12%‘_'—:113 Eli';;]égon Substitution
'rizzﬁﬁ, ;l[”_\ CN_\.(imernal cC— Yes
RS-8RCO,~, £/ S nBapa

nucleo 'l]'ll]L
[ Possibly

NES\2, TTHZERE SN Sy! (some El)
EErsaraslles *

No




27-3 iHFRRME T

= IR CAIOEREF R, BBASVRMAREFHEENGE, & BE55H,
HA555 AR, aH,05kROH, HARMERFER, WALESYTR
R, BUTERERN,; LWHNFY=5S 1 —Rink

= R BEARESNT. E18KE2; S\2ZRMAKXER, RARTERK,
T ESERE; &:B 23&b, WR;CO-EYRO-, MEZREEHIR

- B RIS -
ZR93E, 0 haloalkane
HZOEEROH , F Yes [s :B a strong base? No
REZSNT; aNR |
1%%}35?5@%” , Elimination Possibly Syl
ET m’%ﬁi Yes No Yes No

Is the solvent Is the solvent

polar? polar and protic?
E2 B2 Syl very
(some El) (some El) slow



27-3 iHFRRME T

= EEEREFUN, SVIFESRINEIER
= PR FRUSE N4
= R SVIAETAEBRPDETENGK (RIEEFEHF)

(a) (CH;);COH
CH,CH,CH,CH,Br + (CH,),CO~Na* -

(b)  Br 0 (c) Br
H acetone H20
CH,CHCH, + CH,C—ONa* ~ CH,CH,CHCH,CH, -
30°C
I
. ‘ ) (CH,),CHOH
G + (CH;),CHO Na* 2 -

CH, .



27-4 EZRIR M

= EEEEUENRTIFEEER, SIS ZtE B meEY, £—
SR T ERNEET LS EEEFRER, (PR LA E AR

= BRI NZAEE, LeoME (ROHMEAFEZIIGFIS =G (R X)i#
1TEUS, 28 (ROR')

Type of Reaction Equation

Deprotonation ROH + Na —> RO Na® + 1 H,

Oxidation® ROH —2> aldehyde, ketone or carboxylic acid
Esterification ROH + R'OC)OI—I%jh R'COOR + H,O
Substitution ROHP + R'X — ROR’ + HX

ROH® + HX — RX + HO

Elimination ROH % alkenes

In the equation for oxidation, [O] represents the oxidizing agent, such as NayCryO7/H3S04
or PCC/CHCly. PCC is pyridinium chlorochromate. See page 1245.

PROH is acting as a nucleophile in this reaction. See Section 27-2.

‘ROH is acting as an electrophile in this reaction. 48



27-4 EZRIR M

= ESHRET, BER—OHAIH RERFECELAH, O ZUERR, &
LAY :
CH;CH,CH,OH + Nal — CH3;CH,CH5,I + NaOH (does not occur)
CH;CH,CH»,OH + HI = CH3CHCH,I + HyO  (occurs slowly)

= [RARI-EFanstl, OH-Z2BREER, S2A1-2RFrFRI,
8 OH-ZE&8tRErY, BHREMRENBEER, F—TRNASKE

= B, —OHERINRIRFHEF, FR—O*H,, FiFtEzhY
BHEEHARH,OMARKO0H-; H,0ZLLOH-55152/, ELE—
BIFHIR A EH]

= RMEMIEEIESS2RA: CH;CH,CH,OHZE—/MBEE, [RB=iE
fE, EI-Z2AFE a5l



27-4 EERY /M
» REAEINT, $—S2rNEF, ¥ J=7§$s 2R

s
CH,CH,— OQH 7\

+ Protonation
3 CH;CH, 9 H + H,O (fast, reversible)

.o —/_\ ™ ‘ + Sn2 Nucleophilic

:.I.: CH; aC O H > CH3CH, I+ H0 substitution (Sy2)
H
Strong o carbon is 1°

nucleophile

= SNER(EANEE (20(CH;3);COH) RE{HEE, NSE—Z@ISy 18R

50



27-4 EZHIR MY

= RESVTBNER I EZ oIS EZ 2> \1_L9E,I£%}§ZL_ISZ ISz N B i
[EEFRL, AR FHHI, WIER FBIEEFAIGETMISE

H
_I_ -e
0.
/—._E\ C/ oy, ‘4— P 1
. 4y rotonation
(CH3)3C——OH + H 7 H (CHy)3C oo H + H0 (fast, reversible)
CH; H )
(\ ‘ 4 + l..,,n\‘-"'CH?)
CH,4 C O H = H,C —C + H,0
a a8 \
CH;
CHs; Nucleophilic

> .
substitution (Sy 1)

——— (CH;),C—1



27-

- ¥
%’

4 BERY R

RSB R AR SS, EHEEAT SRR, MEh

K (H—OH) REMEIENEESE, X—RIBHRABIKREL:
foN /
H

C—C » C=—C + HO0

VAR

H OH

Alcohol Alkene

= EERUKFEERENR, BfERF I, BEFERARH,0 (RIFIIBEE
ZH) MAROH- (FRIEEEHR)

= N EREMS, ERIRH,SO,BH;PO,MASEHIEYHBr, EJ91-F0Br-
A, NEERIRR K@ E1 R MRS



27-4 ESHIR M
= LA2-FE-2- TEERIBK 9

H o CHy H H CH, H,C H
N N/
CH, (“ C“ (‘3 H 3 - /C — C\ or /C —=C + H,0
H OH H CH,4 CH; CH;CH, H
2-methylbutan-2-ol 2-methylbut-2-ene 2-methylbut-1-ene
(major product) (minor product)

= HBES—LERENRFL, R UEREETIK, BRH—OH~4E
2-FE-2-TWs, iBPRH—OHME2-RE-1-Tk%

= HIRRNFHES BRI CEESHER



(a) Protonation of the alcohol

27-4 EER R THs

H,C—CH—C

H :OU/ H

(b) Elimination by E|1

CH,

H;C—CH |

! dmz

H,C CH, H,C H

N2 N/

—_— + /CZC\ or /CZC\ + HO"
H CH,4 CH;CH, H
Major elimination product Minor elimination product

54

(more highly substituted alkene)



27-4 EZHIR MY

= (PEERIBKIBERE, (BEAAE2; ZE@EIERIE2 NI TAK

H—— C=—=C + H0" + H0




27-4 EZHIR MY

- BISE: FTENFEY), SHRMAIEER, EHE
1. 1-"BE+NaOH

2. (R)-2-8-3-FETIRNZ AR

3. 3-BE-1-TESHIRA



27-5 MRGRRIETT: ISR R

= RIS FRZLFIEESINEFAMWIR, MATHR{EARS
el (GERZal)

= MERE (FORRAR) HUSAERMLZ P EYCEXFIY N E X e = HY
MMRRETF L, AOEEZEXRTIESAIIONAL, X—YINREIER LAY
—ARSFEDVAN T

N/

C—C + X Y >~ C C

/N b

= IERIRNXIEETE, MR sp R BRI FE LS S
HEEEREFREAEE, TEPHNEFNMROBTFNEFAMFERE, B
NEZHEERIFIRS|, HEEFEEMNERIITRETEEIFEIT




27-5 MRGRRIETT: ISR R

= ERRHINER IISERTE, RNFERMEFRITBE T, NI,
Pd, PtagRh; LIPS, ZEIIS/RMNASEDINT:

H,C=CH, + Hy ——s CH3CHj
s RAMAIEESE23EFT, ERNECIIEE— EBEEN TSR, E
AL EF IR IE FiLEE R E M N
s JRIRHSH SRR, RIEREeINSREEEIRE, FRIEERIRA
Lindlar's{E{¢FIRY4SFRIEML 5
= Lindlar'siE(tFI BB EEAIFMMERINAR,, FHEWM "S" ; EME

—MPZRIAFIRCEY); Lindlar "sEMFPIERMENRIERE, HRIEH
MNEEER, e N H,C CH,

- Lindlar’s \ - / N\.\
H,C C=—=C CH, + H, catalys - /C—C\
H H /;

cis (Z) 1somer only




27-5 MRGRRIETT: WIS

= B "4 SEEWFIRN, SmoliuREiEiE2 molas,; (A
Lindlar 'sfEft5lrt, REEREINZL)IARFAIR: FANHRERFME—
fUA0RL; TfEREPERMEANSHFFIRRIC(E)IER

H3C—C=C—CHj3 + 2 Hy —— CH3CH,CH,CHj
H,C H

Na in NHz(1)
H,;C C==C——CH; + H, -

H CH;
frans (E) isomer only




27-5 NRGRBLETT: WA
" HXSEERIINBRET A FBRE R

Alkene  Hydrogen halide Haloalkane

- GRRHEOERNSE, MERR

H,C H CH, H
b+ [_‘ 5_ ‘ +_|_.1-.\!\.\H H3C Wi, ‘I‘ﬂ',' ‘ —
C—=C + H—Br e H3C—C—C or "C—C—H + Br
\ ‘ vH H.c” ‘
Ne
H,C H H H
1° carbocation 3° carbocation

(less stable) (more stable)

60



27-5 MRGRRIETT: ISR R

m Br H

H3C LTI, T T e .
C C H + Bri —— HJC C C H Major product
ne?
3

H CH, H
3° carbocation

= S5—HO+—Bro-fyHINEINGEA— MRIEF L, FERIEEF, RE
HA[InEHE—RIRF £, (Bfr EeS5eiiz B &P IRIEF L,
EAXFET AR ERSHKRIERSF, BEIFRKE

» B EBr{EAFIZIFIHIGRIES F

= IR NAEKERFIHT, WERIRSY (KTLUHEKKIERF) |
NTEREZREIRN, ATLUETEHCI, HBretHISES @i 2Ei%
SR EAEATFAZAN BT H T



27-5 MRGRRIETT: WIS
= RFH,OMBEIMER LRORMEIVINT, 428

\ / H,S0,/H,0
/C — C\ + H—OH » H C C OH
Alkene Water Alcohol

= RRRERMEART AL, HEJ7EH,SO,FH,ORBE+FiRtT (BE
7950 vol% H,SO,) ; Bz BIHXI0RAIH1IE

H,C H H,C
N/ o \
C==C Oy ——  +C——CH; + H,0

/NN W /

H,C H H,C



27-5 MARREA: WEHRE

HBC":"#,_,’ + 000
'C—CH, ™\, =— H,C—C—CH,
H H
H,C
CH,
H
+ LA
:O}q—H*\ :OH
'.O-I
H,C—C—CH; .~ ™ =—— H,C—C—CH; + H;0"
H H ‘
CH, CH,

= F—2H;0* SIERRMEZARIESF, Ra/KFRHBISRIRTCE,
el X R SREE



27-5 MRGRRIETT: ISR R

" NRSHERINAASEI —t), EARERTFSHEBAIRMNRE, X
— IR ARSIk (SR T RRFSE—MRIETRE, e
Y& paitid)

o BN ENER ERI—RE ARV

X
N4 CHC,
C=—=C + X X > C C (X = Cl or Br)
X
Alkene Halogen Vicinal dihalide

= i%ijIZ_EBrzﬂj RNMEEERMEEZAE,;, RMUREIEKEFH
BT, QDCHC|3_}ZCCI4 BNSFREMEYD, i



27-5 MRGRRIETT: ISR R

= X DNREIMERRRITIEE S HXFIH,OMNMEE AR, TIERISE—ERAK
HEEEF, MARKEST

" EARBETFH, RIRFERTMHRRFAE, NETELERR, XigH
FHRRIRIR F IR FEBE AT ERY/ \FBIR

- EESE TR, BRTRNETISERT, MaRT—
AMEBTFEER—MRRT, Cl—CIRiTE

H,C H H,C H
N/ N/ o
C—=C — S C_,wa + CIS
/ \ H5C v \ / "CH,
H;C CH;, ‘ i
a-Lg:

Chloronium 1on



27-5 MRGRRIETT: WIS

e c—C
H C \\'ﬁ“ \ / K CH Hq C W / \
v> Cl CH;
Vicinal dihalide

» HEC-BFANEEmHBEFRIRERT, EAFEE T IEEHEEERRE T



27-6 SEFBEUL

" WEREESREMMRE, BCEERRRE L0

- BRI T RGBSR TR, (ERFS
SR NIBUSAL

X
Addition does Y
not occur.
+ X—Y —— -
Benzene Hypothetical addition

(aromatic) product (not aromatic)



27-6 FEFBEUL

- RREATEESESFERRAR IR, R SRBRE—YR
RIE— SRt Ty )

+ E Y -— + H——Y
o o

= ZRMNEFRITRE, FEARPH—PSIRFHREFEEIFIERS,

HEEMN TR
H
Ly — (e

H

A E




27-6 FEFHEML

= B2, FRIHIRZRETAIBFIIEAMRIES FCHEY, R
NELEBET

" B_EBIEBRFRE—NRT, FEFERANR EZNMAEIRIRE

= Y{ERHIL S EpER ERIHIRT, (BABEAAY AR I
LAY (RAXBEIEFREAE)

= Y RABERIEE FERITRE, 5 ERFHIEREREEN, B
TEE=TR L, BEEENTE, WRY HBKRIESF, ST
e EER, HiREMERSS

= 5 NREA 7 RS EEERRGIF

e — O — O




27-6 SEFBEUL

» BEARPHIHREFERIEE—NO,, o{FRAMERFIEERAY BB IR,
H,SO#0HNO; 2 N4 AL = FNO,*
HNO; + 2 HySO; —> O=N"=0 + H30" + 2 HSO,"

= RIECHTIEEERIN SR S—SEBRE FIREZIKERIRS
HI—XJEEF, FZRUBREE ’0

O —

= EE LB IEEFHHSO,” %f_ ?Hﬁ FrEERRETR
:02 O

f\H\ 0,
©<No2 10— OH—O/ + HO—S—OH

O} O
Nitrobenzene




27-6 SEFHEEL
= {EUFRECLEBrLAMNER, AR ASESER, HERUT:

Br
FeBr3
+ Br, =——> + HBr

= MR, IS CLEBr R NAZA SRR MAYRENR; HIR0C]
A|C|3}§}§Z§ZD_FI
:Cl: :Cl:
(G Rl —— G A —— 18+ Al

Jet Jet




= FERRCI*AICI, e, RSN R HTT

H
@i/m AICI, - ©<(j + AICI,~

Cl
©<c;\ Cl—AlT—C(Clt —— O/ + HCl + AICI,

C.

= BIFEELUGE, HIUNRERTRERE A MAFRERANER, B[1L—SO;HEH]
AR :@UZIKE%E& bAr R AR B Rl E—REEE—
C(=O)RBHHIRF



= BN RFEHEBRXERPRIHRFREMRE—, BRI

NEZEFNHY
= GEBAYERCHXFH—1H, MBEREAURERRZFIT, BBAFY

RISt

BRIt n

= AILAFRLT 42 840%MBAL. 40%EMMFN20%IFE 4

O

000,00

40% DlthO (2) 40% met’t (2 ’70‘7 para (5




27-6 SEFHEEL
= FERHR T e BES RS BRaIr=Y, SR 2REa

= —NO,ZRKCI5|ISRENL, BB LFIRE PREFINLH
Epk;, —CIR2— SRR, ASUBHEEER LA TERR
AL

W On )
Wi (98%)
. CI Cl Cl
7

Pty NO,

Oo\f;. HNO, )
— +
H,SO,

NO,
(30%) (70%)



27-6 FEFBEUL

= — P EEEWAL. XA RESHEERAT BRI ENASEEZRIA
HNEFofm, ENEFARNSHERNT:
Ortho, para directors: —NHj;, —OR, —OH, —OCOR, —R, —X (X = halogen)
(from strongest to weakest)
Meta directors: —NO,, —CN, —SO3H, —CHO, —COR, —COOH, —COOR

(from strongest to weakest)

= SEERTSRESHENVEARR, NRTEEENSEE, FEMR
NERESHEERMVERN, KAEERMERERMN

= PR FRUTZ YD RAIERAR(C= -
PREERER. 1,3-Z"K




27-7 YRi2HI R MY
= RSN RS EIREEMNR: BIRAETK, SRR, RBE—iR
ARG
= et E WA N EER TR, ELtGEal{E/ ki
CgHig(1) + %Og(g) —— 8COy(g) + 9H)O(1) AH® = —5.48 X 10° k] mol !

= FEEBERT, REITLUMRERERN,; EEEIRTNSNEE
Bk, EEE T, FRREHERT, SRENK

" ERENERERARERRREN, XERFERAERT, HIRIRGISSSA:

heat or

light

= NEET s VRN AR, BRASCHIE L I

CH, + Cl,

> CH,Cl + HCI



27-7 SRi2RI M

Initiation: ClsCl he:at L 2Cle
light
Propagation:  H,CIH + Cls =—— H,C+ + H:IClI
H,Ce + CI:C] = H._I_(I‘:C‘] + Cl»
Termination: Cle + (Cls =———d (C]:Cl
H,Ce + Cle == H,;C:C]
—

H,Ce + H,Co H,C:CH,

- —ECLIR R BRER S RRCIRT, KA, CRTSCH A
FERREEEE, FE5CLHTERMAMCHC
- RS MR IS R, AL

= 5| RFPBHIIAETRIMETEELSER, HIINBENCLoFHEEIES
FEEZATITHICH;CI




7.7 F)t"ﬂgjim [, << Br, < Cl, << F,
- 75 T o

Increasing reactivity toward CH,

= RRRSUCRYRIFIBREZ, HIaNCH;-BRERTLISSERZCH;CH,

= IHMCIRFRSER, Bl ESSRRM, FEH,CICBEHE,
ER—FFRCHCl,

» SRR EAEERN, PII=SFk (|h) MESHRE (Useix)

» MEMRRORMMEEHA—: BARRRNARRELR, mmaEf
Rt R EIREE RN, SMEIEERE? UR— P RMISEFRIAIBEERL

Fluorination Chlorination Bromination lodination
E, AH° E, AH° E, AH° E, AH°
CH,; + X+ — CH;* + HX 50 —130 16 8 78 74 140 142
CH3'+ X2 . CH3X + X ~0 —302 ~0 —109 ~0 —100 ~() —89

CH, + X, — CH,X + HX —432 —101 —26 53



27-7 YRIZRIR M

= SRTIREEEEEZ/N (RE 5K mol ") |, MRFIRSIELEE
H=KX (140 ki mol-T) ; FHitmAIRIRERIR, HAYRSIRER
(i

= SEHEEH AR EES, XUEERNRTEEER, RNBERATRE

SV RIFERN, MRHERNERFRE, SERRETE

= IHAREBRK, FhEEK, NHUEREIA; NTHRalPE
BEBRMAERE (AH® = -432 k) mol ") , SERERKIE
I8N, HRkRURMLE, (RS RERIGRERN

. ﬁ?fﬂ@%ﬁ?ﬁ’ﬂfifﬁﬁmx—ﬁ 2 ﬁlﬁﬂﬁﬂ FH EW%%E’\JE@ :

3
| heat or | _ _
H3C—(|3—CH3 + Br, W H3C—(|3—CHZBr o1 H3C—(‘3—CH3 + HB1

|

H H Br

Methylpropane [-bromo-2-methylpropane  2-bromo-2-methylpropane
(<1%) (>99%)



27-7 YriERIR AL
- PEEREEMERNH, BENE—RHRT, LeNE=KH
* NFITVREERE, 1-R-2-FERRETT (B —RERT,

BRE—=KSRF) | AMEPER=KIRFHEUCH=Y)
= IREUAEHRFRIGERMECSENT (|HRMEER, SERERIR)
H H H C

H—C—H<(C—C—H<(C—C—C < C—C—C

H H H H
Methyl Primary (1°) Secondary (2°) Tertiary (3°)
hydrogens hydrogens hydrogens hydrogens

o
Increasmg I'EEICHV]I}" toward bromine

= AILUEY BEHERREERER, KR=RHRFSTE3EHE, ™
EF—RHRFEFE1' EHE, SRIEBFH, BEREEAIHRIRE
o, RIEBENRENE: 3°>2°>1°>>HE




27-8 REMFIRERM

» BEVRES FENEBRES FEREMA, Sl lEEE—iEnk IRy
DF; 9FEETF20,000 uBIEREYIFRAMEERY), &7F20,000 upyFR
ySISE LY

» BIEZHRNBNEREY), BHNERET (BK) B2ESF, &
RS ENOIED TR "FIF" SEEHFIRAY

P
T
H H H H

= AIREDFRE (BEHE) PR8N RTFSR—1 7 FREFHC
JRFIER— RN, MKIESSHE, FE30 RIS

H H H H H H

C—C—C—C—C—C

H H H H H H




27-8 REMTIRERM

= BARBINTANRTRREY), RIRRTTRESTRSSH, TIRnE
AR FHEFENRNEE, —RRnESERN LB LTASE

_[|_[ I|_I_
__(|:_(|:__

'H H

n

= B ERARETERAIENREEI R —RAGTK:

AN
/
N

\
CH,CH, CH,~

Rubber



27-8 REMFIRERM

« BHIRKREIMEAEER, Bl KSERN, AESINKS
ohE; 1839 FE/REF HEF/REINGIL, IFREGIRIVESYD, _J
LUGE RIS RE],. Eas8 M. BRI =AY

o X—IFEMEFR A (vulcanization), FRCBIEBIRER SR
Z B ATEX :

CH, CH,4
---CHZ—é:CH—CH—CHZ—C:CH—CHZ---
S

S

+++CH,— C=CH—CH—CH,—C=CH—CH,"" -

CH; CH,



27-8 REMFIRERM

= REVRMAHARZN M. BERREFRIIREYZ—, =
TAEZ, aTATHERSE. BN, SRReWEaL (RUA
i) FATAMRERTIER, REIWPVORTEMEER. KE. B
TEMLHRE

= EETT, KOE—FHINERSREVFIRE, iHFHIR<EIE
AJHETHIEREYRIRMA, FTLAATEZENERERMNATERSSA

= HIRENENRINBESREHARES, REERENEIH, BIX
s JNEE K E

= SEBHEIURN—F, TIEESR=1TFHES: 5IKk. BIKMZLE
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o LZIGEFRER OIGRITNIE AR, BElNXEEERESIAR; 51&F
oJLARBIITE ), EXEAMITERE:
R—O:0—R > 2R—0O-
an organic peroxide
= BRENEIZMEIONEE LB BEERER, BNEZNIEGED FF+
2Rk RR SRR R IFT AR ER
CH,=CH, + RO- > R—O—CH,—CHj, -
ROCH,CH,+- + CH,=CH, — ROCH,CH,CH,CH, -
RO(CH2)3CH2 + CHZZCHZ EE— RO(CHz)SCHZ
RO(CH,),CHy+ + RO+ —— RO(CH,),CH,OR
RO(CH,),CHy+ + RO(CHZ) CH,;+ —— RO(CH,;) CH2CH2(CH2)EOR

- RIDEBRAT S A OREEINESY, EERAYLEYS
2N, EARAEMELT, T—ORRIEEAYIARMSHI

= BRURHUIKHENR T RSV ERIMERE, TI—ORNAET 3R IR
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AR ERE (48R) P, %WL%’%MA%%ﬁ\Eﬁ‘él BeEET
RIS FiEEE—, BEASBR/INSF, H,0

» SRR AT, BRI KNSRI/ A, MYaEEF{E[
EA{RERR] B iR B3 K, _:rdZIK_J '5%14‘%6‘%52_, K, A
BRI LU A TUBR K ;

1E SIFFELERINE, FFENEFE ﬁ:‘?g (NF 10°u) INEREYD, LIS
==Y =iy oL

]
@ ‘0 CH,CH, — ic@c OH .

terephthalic acid ethylene glycol terephthalic acid
] ]
—> C@C—O—CHQ—CHZ—O + 2n H,0
n
poly(ethylene glycol terephthalate)

(Dacron) 86



Name Monomer Polymer Uses
Polyethylene CH,—CH, —CH,—CH, ) Bags, bottles, tubing, packaging film
Polypropylene CH,==CHCH;4 CH,—CH Laboratory and household ware, artificial turf,
| surgical casts, toys
CH;/,
Poly(vinyl chloride) PVC CH,==CHCI CH,— (‘EH Bottles, floor tile, food wrap, piping, hoses
Cl /,
Poly(tetrafluoroethylene), CF‘ZZCF2 —{CFZ— CFZ)H— Bearings, insulation, nonstick surfaces,
Teflon gaskets, industrial ware
Polystyrene CH,=—CH CH,—CH Packaging, refrigerator doors, cups, ice buckets,
and coolers (as foam)
n
Poly(ethylene HOCH,CH,OH O O Textile fabrics, twine
glycol H H and rope, fire
terephthalate) and C C—0—CH,—CH,—0O hoses, plastic
(Dacron) n containers
HOOC COOH
Poly(hexamethyl-  H,N(CH,),NH, 0 9] Hosiery, rope, tire cord,
eneadipamide)  and | | parachutes, artificial
(Nylon 66) HOOC(CH,),COOH C—(CH,),— C—NH—(CH,)s—NH7; blood vessels

87
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= REVIIWEEERETFSEERRE, WHFEIRE (99 FE)
&R FENERTIRYEE

 F—EERRERESYNEREEREE
)L a5 rafnialiE

" BRELTENREYREIFARENRE, MEaEdEniEZe—E
NERE, TEReaVENEEERXKTEHERKX, XgHEuTHES
IR SRR IE R

= RAKINIE (EXEHMERE) 52 aIgelE: NRZMEVIHIFL
LR THINEREY), TTMREWRTETR, MERIMAEREY)
T, FMENEEEHRENERE,; BEZARENF, NERRXEH

= ERMAHIERMAREMESERME, BIIENEE, fHHFEMR

AR EWE< BRFIIE
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= 1950s, Karl ZieglerflGiulio NattaFf& 745k (a0
(CH3CH,)5Al + TiCly) =HIERE¥0E CHE= A ERYTZE

» BIEEBRE T1963FMEN/RE,; B AERRES, JLIEIEE

Z\
WADF M\/CH&/\/\/\/\%

/ ", / C H H/

CH, H H ‘CH; H/ “CH, CH{ “H

Atactic

CH, CH,

n:\’/\/\/\/\/\/\m
o S S

/
CH, H CHy HocH; H cuy H cuy H

[sotactic

CH, CH,

ﬁ/\/\/\/\/\/\m

/,, / /»,, / /.,
cuf H oy’ CHycn H oy CHych! H

Sy ndlot ctic
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= PIBHIIEYIRNRARIFEFOBHERN, BELFHRETEIWS
VI T RE, ADEE T NERNRHESREREYINGIE

= BULERTFUEFINERER. BRGNS NEBHEY
BRI ES RIS 1 —EEREIRIT RGNS EY S
e, FRAXEWEYRENKRAKIFIXE, AETED

= EHMAMTNE S RESEURATIRYIR, (BEREEYEE, W
RIRHIZSY)

= BIWEZEITEN G RIS ARET S NSRBI 2 NAT AN
IRIRITHE RS FEERESREERIEHRNE, TRERE JiX
MEFEREEZ AN —EHFEL

= BMEENRNER S =NEMERD BRI IRrERLT




H
2
—C=C— ———
Addition
" . H20
Elimination Addition

HX Addition

R—NH, or R—CH,NH,

Elimination NH;,
. o ’ Substitution |Reduction
R .o H fSubs;utullon HEO R N; or CN_\ N R
.o HX 7 Substitution ~ ~. V3 Of T
Oxidation Oxidation Reduction
Hydrolysis
R—C—R R—C—H R Substitution R
|| || Oxidation | i ROH |
O O /C\ H,0 /C\
From 2° alcohol From 1° alcohol 0/ OH 0/ O—R'
Addition Addition ~ R— NHZJ [HQD
HCN HCN o
Substitution
e R
CN CN ‘
| C R’
R—C—OH R—C—H 7\ /

| | O N
R OH H
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= WHHARM, MREB=PHESFHRED, BREREETIREENL
AR AT, MAlLAS B FiETC
= FlanE FEAFEZECRE S, CNEXTBr, &E4EFZHXFICN-
CH;Br + CN- — CH;3;CN + Br-

= B+ AR Br- R A LASRICH,Brife? EPACH;IEILL, EAI-E—
TETFHNEEER

= PEFAIZR— T SRIEEWINCIHUEY] (REa—CRHLEY) &
%, BARE—TRIEENZEIKERIZER S

= ZEEALUBE ZIGRI7KE1EE], MIBERANT (BEisikiR) AE
B2

= MOEAILIBE OREMNIRE (BRAXNTIEAZES)  JRAEY
EERARERSSIIPVSEIER A, AEFIZKRMISE!
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= PIAMEERFRAE SRS, RETWEINEREIEIRSA
= BEOKEBEE—MEEH, PSR LABT KIOHYKERIS
= AW ABIE ZRSHEIE, MCH;CH X AILUBIE ZRIIST=4E

= M ERDARYT? BERIISEEREETERSHIER, BBRESE
HtEIZ=

= FHRNAFRRZD? BHIREEZIRE? WHIRARS? 26
BEEER? NRE, BEEtEXEHLEY?

= B, BIWEYRMWIEEICE SRR B S AAFEEE



