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- & = A . = =

Wia L 184 leaving group W&z Nu: tiuiihadlalWa (nudeophile) Foora9zidulassunse

v 1 1 | @ =1 d' = ] [
luana @rathadu C, Br, HO, CN- H,0 Uaz NH, (Judu  djfiSuunuiiorafiafen Suou
DZRDUTUADNA (saturated carbon atom) wioe {UE]‘I—LE]Z@I ammﬁ@‘lﬂﬁmﬁ’s (unsaturated carbon

atom) ufitazaansnisawzuiisoununnafusuazaouriaduan

o e

ﬂﬁﬁ%ﬂ"ﬂmuﬁ’ﬂa@aﬁﬂaIBWQH (nuclecophilic substitution reaction, S.) 819U 908 ﬂvLﬁ
w2 ﬂi:l,nﬂmunavlnmaaﬂgﬁsmm UnTeUUY S, (Substitution, Nuclcophilic, uni-
molecular) LLGtﬂﬁﬁ%U’]LL‘UU 5«2 (Subslitution, Nucleophilic, bimolecular) ﬂﬁiﬂﬂﬂdﬂﬁﬁ%ﬂ"l
LNUNTa 2 1J5:mwﬁﬁuagﬁ‘u‘[mm%waawyjé‘aﬁa TUHALD leaving group LR THAUE

faed lalWadugan
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VA

ToumluugnseunuiisfiefiaafleRdndnzdeudsduiudfiterudaesn (elimi-
nation reaction) fingl¥ifadaAu wihfiwuswmlnguhfserudaeaniuy B2 (bimolecular
elimination reaction) ¥LNAWUIRVURATLWNUANLY Sx2 wlrUJATNw¥e0enULY El

k-1

(unimoleécular elimination reaction) ¥:tiauAITVUATLWNUALLL S, G9%

Sx2es. E2: Elimination: >C=C< + L + HNu

b
vt I
H

|
' Substitution: f-|C-J|}— + L:
/Q Nu H
Nu:

Elimination

S (E2) :
Swl oos 11
~ e
Chmination: C=C_ + HNu
g @ | | oo
L0 = __'L’ﬂ‘ir, (= fasi + N
A )
Substitution: —(lf—(lf—
A I}
Subsutution Nu: Elimination | '
(Su1) (El)

= - et = d‘ - J I I
lagdn@idjAsurvdesansziiallefiand laIWsaldidwusunuazdausanin
Tum3Twal1& (polarizabiliy) %oy Mot RO~ NH;, H- uas HO- §auiZuunud

Qs - ﬂ' Py ) I‘Adl o & 1 r- [ 1 [ 3
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losau X9
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A w e e .
uasnasadangnilduwilusadaelaalavldlalasiawms’led @ydrogen halide
L4 HCI, HBr uaz HI) WoswWas®ia|ad (phosphorus halide L% PCLs, PBr, W8S P + I,) #38

Inloilanaalsd (thionyl chloride, SOCI,)

UfAsurvemeanseedivlalasaweladfiiznsidelvazdnalnuesfisen
PO Syl UAE $,2 SALTRATaMEANasas IINMIANETWLTILUUESULEELERNTaN
yilaLgunil (primary alcohol) SmlngiaziinalnuesdfAtouuy s.2 dauusanpsaiiin
nauqﬁ (secondary alcohol) LRZLLARNET aaY ﬁﬂmaﬂﬂﬁ (tertiary alcohol) ﬂ:ﬁﬂﬂiﬂ‘ﬂﬂdﬂﬁﬁ%m
W Syl sgelsAananalnme 2 uwesessendunsadludlilusaouunuasnesediu

TULTNAINUNTT

H

TN b
R-0: + Hf=R-0:

U lU AU (protonation) # =Buarinl¥WUs: C.O vawwesnasaduanaan’e

1 L z oY} dl - E L Qo 2 Qo [ o
Ny aniulfisoununiafietuld fwfusidunanueinduveueanazedlunTria
Y- 1-3 s . « e av 1 = o o 1 ko A‘
Ufifdenuuy sy use s2 rvlelasawsladaslianduswaoiuinan il useuduzasumi

gaunnwadhvedlalanawaladfndenoanszadazisduans st
HI > HBr > HCl > HF

lwmsfiansildlumndfouesnesedluiiludsdngladiuegiuriiaas

L

uaanasosuaslalasivwma ladaly

3.2 PIIAILN 1-bromobutane 910 1-butanol ulaAenTusluduasnsasansn

Wit Iaslfasenun s,2

Ujfionaainudanae ladanueanagasiule lasawe ladizunsvia e

11.5¢),
HX + R—OH % R—X + 0
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. x93 7 ] J x 1 Qe 1 D )
ﬂgnfsmmnmfamwuagnuauqm:m’muaanaaaﬁnunmauuw%’ﬁ (HX = HCI,

1 =~ i3 . A& « 4 =l o
HBr, HI) N8N7%0 WALA (vield) voIdadnialadszgallonugalifien slumaenan
L] B a Y Y3 1 s = [ 3
§MSUMIA38Y 1-bromobutane INUHATHI5EWING 1-butano! fuladuuluslud
= L 4 Y-y ‘ = A’ s )
usznIadanInindu UjfiTonezifietiudeauns

CH,CH.CH,CH,OH + NaBr + H,SO, ~ CH;CH,CH,CH,Br + NaHSO, + H.O

- o .d. L A 5‘: L ;
nalnwasdfiserildscnevdiy 3 Tuaau d9il

I o -l a & .. -
vun 1 maedvunialalasluifin @By Yulua 1988 (o situ) 90 Tmdp-

’[u:‘luﬁﬁ‘unm-ﬁ’ﬂﬂ?mi’uﬁ'u AINUNIT

NaBr + H.80, == HBr + NaHS0,

J | 3 -~ [ | 5 ¥ e - L VII

uanmnuawlﬁm@1‘131@1'[munwuwwﬂun'unm'nﬂvjsnwwu'[aumalums

L") A H @ 5 & an Q 3
wisusafslusludenuesnazedniiimitnluansm 9 - unilmdsulusluariunsedey3n
[T T o2 Y| 8 : 17 [ [V L J i‘: 1 1 ol [ ) .«
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lumm:mumaanm'ﬁ’avﬁnl.'ﬁ'u'ﬁ'u

& A o | v W p” . R
Yun 2 miiullseeuunweanssasaiunialesenlodionlesaw (oxonium ion)

o @/H
n-CiHo—OH + H® =— n-C4H9—O\H
-
aanlgiuonloseu

J A L4 S (] ! - [{

dufi 3 Tus'ludlosau romideion) iU Aseueanlmilualasauiad
- a - ¥ o : A & ] o d e - » o
dnfnlusludnuiy amduldinlusueeui lusludlasoussnminfiiluiinad lo IWs T unun
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BrmCHch\ ez n-CyHg—Br + Hz0
. H
TusTunlaaau

L

A o A s =l G & I’: [ W A 4
niasayInludfidmninaioudafalutludissimiiddy 2 dsinishe

o

1. Lﬂueﬁ'ﬂﬁ‘la{mLﬁm'laaauuﬁﬁ;g: —OH 844aanegaf N1 luanuduiueed

sanlmisyloseululfAiTenduin lusludlossuiadunuldig

© ¥ da X4 mam Y W s amm & woa
2. \Jumgeiifinduludffier  MnllennefvhasdwindiTindussdsluslaud
o a A‘ W L ] 1 LA Qur o T 4 -k
fufiaduldidunesnased@nduaass enansldinsadanIntiofaurugauo it
&
Tumaeaunniu

luruesduriunsalalaslusfinfiflegludfAfofaundwrinldeugesas

UfAgendidemalumernenudasns aadulddwlugisoimneioudsialusludan
[y =) aaa Q@ s . . 1 e L g = =

weanaganvz IuUg NI WUNaU (reversible reaction) me'lfnnmmmﬂﬁn'luﬂﬁmmwamm:

4' - e Qu_ A £ol v v
i Infausugavefiso lumaedadslurladfdoinis 16

a Qo L ol

oaa — a A4 a v A « o
FmTulfisurdrsfoefieuiedulumanIvusafalusludanuasnsgosne
nmsifiegafuiazladsfindimas (dialkyl ether) 1WszUBANBBERF W TRVNU AT

mﬂeﬁ'ﬂrﬁmﬁmﬂu‘la’[mmwﬁ'wﬂmaama{' (hydrogen sulfate ester) @98UNTT

ROH + HSO, === RO ~SOH + H.0 ,
Telasiqutaiwatadines

ruAZ

: tl' [ oY) @ = re-v-+y (") War 2l J [ 4
s iAfatuikis T uenuSauenfieUfisewieaanlidcfiu  wonsniuesnes
[ Ll L Y-Y-1 aw d‘. = = Qo & ol [ 3 d Y-
uamm‘snmﬂgmmnmmanaaaé'[maqaaummﬂu%aaﬂﬂamm asnalnaasdfiizen
. "] g L A ) S S = Qurt Qu &
wRstandwy 5,2 Teofl ROH HwsduianflaWe URASumafiedsfuss ladafs-

o o Fot o A
AN TINNEFHLNETUAIH

RO—SO.H AL, alkenes + H,SO, RO—SOH + ROH "L, R,0 + H,SO,

88 CM 327 (H)



- Ly T W o4 ‘ i : [ A © [ L [P -] [ 3
mifiaUisu Frafsansrtiorailuaungivinldieldvesdafalusludaass
Al - - Qs & o - B Qe A 1 L4 ]
Wesnnuiienmaiielalesiaudavansme SiluUFATewundy Tawuindumisued
- ¢ [Y) Y R o m aaa
sugeazifoulimaueanesed (nade) SanumdudusesnsadayTnluljifoaans
1 (.3 2 Qe fo] - nA 1= | er 1
atlsfimud-minuesnezessiaUsugl gaunniinlslulfaseunuilas 9 lueel
< e 8 aan o al 4 a L N
goweisinldifadfasundrafenssasfingratreduille
ol
$.2.1 IEnAnoa
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wa ¥ o s ¥ | A o LY ' ¥ a a
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™ W '
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3.3 PINAIEN 3-chloro-3-methylpentane 10 3-methyl-3-pentanol dunsalaias-
AasINUNTY Taslfnsenuuy Syl
o & ik @ o L | eal 1 ry vy o Y T
dadnnselsdunsnaionldnodiolsuesnesadnies o ufisuminufisen

Qe r 3 - 4\ 1] - g
funsalelasanasnniondale lasauaselsanuds ool sfmuriTnauzensalelas-

- o LY ™ -l L4 o a a1 - [ 3
nra3nAuFIncdanelsd (znCl) MIoNAUI Lucas reagent A InlFlumsiiuuasnasad

A [ ] ] i - - G A
fladdnsladadffiten gu uesnasedoiiadgugllidudsfnnselsq

S o Qe - o 2 ) : -
Ufii31189 3-methyl-3-pentanol fiunsalalatasedn dusasinesiduufizen

LUL Sut
(IJHg \ (iJHa
CH30H2(1'JCHQCH3 + HCO CH30H2(IL‘CHQCH3, + H,0
OH Cl 7
3-Methyl-3-pentanol Hydrochloric 3-Chloro-3-methyl-
acid pentane

Y1~ ~v & 8 [ :
nalnwesufiSenfidiznaveds 3 tuaaudsil

d . r Yy v 1 ﬂl
un 1 mufesenloilunleseu nufiTeninlseeuvamesnezasaiunia

’3,___“ CH
CH CH 2-c-oa + B ——— CH SCH 2-c-6'
CH2CH3 CHBCHB
sanlyitonlaaau

¥ A ¥ -t > -
YuNn 2 mmr;maan*.um'[maqawmmmnaan'['muﬂu'l.aaau 1aa Tudloylenay

- - o . . , A o =t -Y-1-) Y X a wod
muﬂﬂmugu (tertiary carbonium ion} ‘]N&Jﬂ']’]&lLNtlUigﬂ ﬂgmm‘lumuumﬂ’qu@

cH v CHs
e ,—H ﬁ 1 \
CH CH z.cé == CHCH,C} + HP
CH CH CH CH 4
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¥ A . oo o al d a
Hun 3 asalinlaany (chloride ion) WHLATEALA T luloalssaudiiie
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cH ' cH
cHC ‘"o i !
3 H2-C+ + Cl —— CH3CH2-’C—CZ
CH_CH
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& | s =l ] = aaan g Pl A a A’ & Qo O W
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P W o ol L3 ) . o & @ A
Taumadn HC Wl ludsfuaunguasuninewiinew (Markovnikov's rule) \ievudafa-

& o -
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8.4.2 Beilstein flame test
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N. butane
1. 1-butene
fl. octane
J. n-butyl magnesium bromide
. methyl n-butyl ether
Q. s-butyl bromide
T. 2-butene
t)j. s-butyl alcohol
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N. cyclohexanol — chlorocyclohexane
4. cyclohexene — chlorocyclohexane
#. l-methylcyclohexene ~ 1-bromo-1-methylcyclohexane

J. l-methylcyclohexene — 2-bromo-1-methylcyclohexane
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