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1.1.1 P42 e S Hr-Arrhenius

e MR 18 v B A — A, ORISR UG, A TOKTBUE HY TR OBUE OH™ 2680
A DUXFEE AR ACIZ: HCLE T /K HSRE HY HCL 2R -
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H*(aq) + H,0(l) — H30"(aq)

1.1.2 Brensted-Lowry
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l_ conjugate acid-base pair —

conjugate acid-base pair
| l | V

HCl(aq) + HyO() — Cl (aq) + Hz0 (aq)

Hydrogen Water Chloride Hydronium
chloride ion ion
(Acid) (Base) (Conjugate (Conjugate

base of HCI)  acid of water)
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o —JTMR: Z— AT (HCD

o IR 4 AT (HaS04)

o =JTR: i ="F1T (H3POy)
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EXAMPLE 1
this pair of electrons is given
to chlorine to form chloride ion
H—ﬁ:/_\H—\’(:}:l: — H—O0—H + :Clf
| |
H H
this electron pair is used
to form a new O—H bond
EXAMPLE 2

this curved arrow orginates at a bonding
pair of electrons and points to an atom.
The result is a new lone pair of electrons

H

| /7

H—)T‘: + B

T

|
—O—H — H—1‘|\'+—H +

\_;.

H

‘:{:}—H
H

this curved arrow orginates at a lone pair
and results in the formation of a new bond

1.2 fA] E E FE iR ER TR 1

i =AM, FATEMERIFIE 7 — MRAFERRIE R0, A REA 2R, A 2007 Xt ZRIA TE
PRI .

IRAERTAE JE 5 B fRe OKIERUPR HY 21R), FIREE L MR HY M2 IR . Bt LA SR, W AFI A
BTPRERELR T2 HY, LUEREB:

[H30*][A7]

K4 = Keq[H0] = [HA]

Hrt pK, = —log,o Ko, WHLREAEK 10 9 x KI5 5, x i—F,
AJ DB — B e ffi] 7R AT B0 — R

EXAMPLE 2.2

For each value of pK,, calculate the corresponding value of
K,. Which compound is the stronger acid?

(a) Ethanol, pK, = 15.9

(b) Carbonic acid, pK, = 6.36

SOLUTION

(a) For ethanol, K, = 1.3 x 107'¢
(b) For carbonic acid, K, = 4.4 x 1077

Because the value of pK, for carbanic acid is smaller than

STRATEGY that for ethanol, carbonic acid is the stronger acid and etha-
The stronger acid has the smaller value of pK, (the larger nol is the weaker acid.
value of Kj).

See problem 2.16
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o BRI (B : K sEelE GEERN HY, ARHEZ 1)
o SR (B : K AsE 4

13 WEFEME

G MNRIURNL, BRI B R AR ? (gt i, XA RN REREAT 2 KRR D)
HIWRBEAE T HRIRHISSRR BI85 (7710, ST ISR (A, A ATAINR 5 3EH0R (e

() Skl S IEEEE (BRAER)) —FHH—HpwT,
5N REEI, R BN A2 SR R SR, WA kK,
CH;COOH + NH; =— CH,;COO" + NH,

Acetic acid Ammonia Acetate ion Ammonium ion
(stronger acid) (stronger base) (weaker base) (weaker acid)

1.4 NEEHg M B AR

FEBAT G E IO, BN Ta e ME N THES 2 RK () ?
HEMRZDAE T RIESTEM R T Z 00, BT B b, L.

SN T K R B A

o HIMMERIKIIIGER (K&K, 0%, WIlHT=

o HAMEBUMIIGR (C5), WRLNAHEL T =

o LR, VBTPEERN, ALEEA]

AFRTEER IR AEQIE, VAR R AT

Electronegativity Values for Some Atoms (Pauling Scale)

u u H “ s

[ <10 B i15-19 []25-29
Cli1o-14 [O20-24 [ 30-40

DT EARZ X, Wl HERD) BRTBMBOKIR M, 215 BIIRRE H;0" IRYESRT N*H,,0 A 5

AR, Weglas, HRD T =6 (N6, HARM.

AL ELBHR P, T DA BN . — NSRBI HEIR, UM AR YE, SRS Y S R GLHEmRRIB S, Bk
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(a) Arrange the following compounds in the order from most acidic to least acidic.

) 1 11
H—(|]—N_—H H—clz—i;i—H H—(i“.—B—H
H H H

Horp, BAMEECRIIN, OWEIHE T =, BIHER T =, WA:

(a) Arrange the following compounds in the order from most acidic to least acidic.

WEHHEFR fraHeT =
[—l— |=>: <= P
H—C—N—H H—(lj—_Q—H H—(I::B:H
— +— — -
H H mEmsnme 7=t

Bk, hIE ) O-H My =ik, HERSM, MRIEHRM; AUhag; AlmiEn H, B amik, SR
[ERSEEN

(a) Most acidic Least acidic
i T T
Original H—C—O0—H H—C—N—H H—C—B—H
acid | | |
H H

H
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1. IR, FAMEA YR VIR ? WL o ? MR RERE VIR, RENEN?
H,S, NH;, SO,2-, H*, O, HCIO, HSOs~, F-, HCN
2. FRBR A T8, 18 N A S k22 R, WS S Si R BR 2 WA S A7) S Bk ?

(i) ~NH, + H,0 NH; + HO™ (i) HS" + H' —= H,S
+ ] (i:l’
(iii)  { NH + HCl — NH, CI” (ivy CH;CCl + AICl; — CH,C* + AICl;
HiC
(v) CH;0C¢Hs + BH; —= O~=BH; (vi) CuOd + SO, —= CuSO;
CeHs
3. [T A i)
() ETF RN H50, REE M2 Hitar
HOMNO,  + 3”:5{.}4 . l'igUl + 2H30, + INO:
i
(i) N4 CH.NH; M8k L cusOnn, 87
Ciit) T 3R R A o L MR SR TT LA TR 0 Lewis BRPEFRI? N4l 47
Q iﬁl R
If I
C(CI1;)y <:> CH;OH  CHiCH,OCIH,CH;  CHCCH;  CHLSCIT HUN(CH ), lm’
ks MHC FH 8 Lk i YR, "I AL I R i 14
(DMSY) {DMF) Py}

Giv) #¢ T 90 B R S BR A~ B R A Lewis f? BR~ BN 2 Lewis 87

O e[l s
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AEREE
a0 K KA 0 RTIEH
0 bk 0 4R’

AETEN AR, KRBT Hardik, —EEERT.

2.1 EAER

2.1.1 KRN

MAATREE SOTAR e Bk ] S A Bk 8 (WAN 40 BB ) 2 R AR 70 3 A 70 R 4L (Tan+qING=TING)
XEFHE, AT LUR PR SCHR 2K

o VEAIE: ks Ia) AT ik E o

o JlEMIKE: WA EL (HAZ3A)

Fere R R A, AR . BT S AN WP R L SRR 1 fE-Methane £ %t-Ethane

BB EOR EH R, A AR S

2.1.2 ¥IEM R
BRI R EOE R RS, ATIUAME (. 20 T 1) HIRFRAME, FBABR Ll iR~ R .
S T G A s e e AT P 2
o M LBEMK, B ATHE (X —ABREE, BEX - MRAHE T
o TBREE—RE, AR TRKMIGT A, STHEETE—ANGR LR B A TF R B4 A
2.1.3 #ER
% FEIXAE, ACE T 2R 10 45 MR oy T 4501, b sk K.
TN N PN

CH3CHyCHjy CH3CHyCHoCHyg CH3CHyCHoCHyCHg

Hrp, FAITRIRAL RS DRI T ARRME, HBAERMED (iR 2555, e —
MRIE T HIET CFRIE T, HAAARRIE TIREREER . KRNI EMpeans 7, el a7,



1 visible bond to each of these carbons. Therefore, each
is also bonded to 4 -1 = 3 hydrogens (not shown)

e e e an \ 7
AN
\,\7} )

3 visible bonds to this carbon. Therefore, it is
a carbon is located at every bend also bonded to 4 -3 = 1 hydrogen. (not shown)

2 visible bonds to this carbon. Therefore,
it is also bonded to 4 — 2 = 2 hydrogens

2.14 E5 581K (Constitutional Isomer)

Wl Sergikda: T s UM CEanER S CaHyo) B TERIARE, EAT IR R 72 R A 4.

~ X

P
CH3CH,CH,CH; CHsCHCH;,
Butane 2-Methylpropane @
(boiling point (boiling point
= —0.5°C) = -11.6 °C)

TR A, AT RE - A, RS I EA TR A F D A i

Do the structural formulas in each pair represent the same compound or constitutional isomers?

(a) CH;CHoCH,CH,CH,CH; and CH,CH,CH, (each is CgHq)
CH,CH,CH,4
CH; CH, CH,
(b) CHS(_L.HCH2(|]H and CHSCHQ(IJHCHCHE, (each is C 7H1g)
&, L

SRS BAREERAT DO, EHSE R T — NeE, mtgie — M, Shr LR T 4l
T PN SCEEAHER 1 A0 2 ANBR, B NS ANE,  dO —4LR o A A



SOLUTION

(a) Each structural formula has an unbranched chain of six carbons. The two structures are identical and represent the same
compound:

1 2 3 4 L 6 | 2 i
CHgCHQCHgCHgCHQCHg and CHgCHgCHg
4 5 6
CH,CH,CHj

(b) Each structural formula has a chain of five carbons with two CH5 branches. Although the branches are identical, they are
at different locations on the chains. Therefore, these structural formulas represent constitutional isomers:

CH; CHj, CH, \ ,
1 2 3 4l 1 53 5 4 | o9 5 I
CH3CHCH,CH and CHg}hEH?H9H3 ;
CH; CH,

KT ED RIEEER — IR N TR CiHopn (X WEGEER), n=1,2,3,4,58, [F5FM04EH
HN1,1,2,4,8. 2R, wLLclF.

215 ff4a2B. H. | =ik

SeRE R FRAR A F. 1, primary, /& 15 ', secondary, /& 2; U, tertiary #l/& 3; 2=, quanternary, /&
4o ENMEFRERX AN EA TSR T -
et 2° Carbon , BPAFAKR, #igix AN A 2 DA T .

two 1° carbons a 3° carbon a4° carbon

\CH3
CH;—CHy—CH;  CHy—CH—CHj GHS—J]—CHE—CH—CHE,
Na 2° carbon (l;HS -r|:H3 (|3H3
Propane 2-Methylpropane 2,2,4-Trimethylpentane

XHS—EE, ATLAEATRR T

Classify each carbon atom in the following compounds as SOLUTION

1°, 2°, 3°, or 4°. -

. 10\)\
(a) (b) T

9°

2.1: AP ZELR S 8

2.1.6 7 FRIMFLE

Fr 2 201 Newman Projection, 2 A T8 1970 T RO ML AL . M3 53y w25 «
o WHIUEEIT MY staggered conformation
o MHIAXIFFHINY eclipsed conformation



BARA A5 BWE? AR B m] LB oK

— in a staggered conformation,
we rotate along this axis in the bonds on adjacent carbons
the direction shown by the are as far apart as possible
arrow to get this view and
(a) eventually the “End View”
Side view End view Newman
Turned almost on end projection
(a) (b) ' (c) i
. H H
o L H H
Side view

Turned almost on end Newman projection

FEH K, FEEES

ET

SRS, WHKLHTT, WUSSNI% (REASEIBETE . XEE A8

Staggered Eclipsed
Cl Cl c1 Cl H ClI
H H H Cl
H H
H H H H H H H H
Cl H H Cl
H Cl H Cl Cl Cl H Cl
“/,, CI/, /
/‘ ("’ H : ("’H I 1“} <” H N H
Cl H H H H H Cl H

2.1.7 IR hsEH

UG LR L IR 2RI, IOk CRIA BRI N ) BadrRkIrE, EMMEN. il (Hik
IR AR PSR MR AR .

BUONBRER 2 (Ml A 5 ) CRAfiA IR, bR P ERR RI 2 — ), b sUERE (R 2 Huz, it
B,



(a) Chair (b) Beat
Flagpole

= / interactions
A A

Twist this
carbon up

One set of eclipsed
hydrogen interactions

ETEAEEEN, WREEGA ERTE CAR, HFRARDKMTE, 26—, fJSE NP R.
STEP 1: Draw two sets of parallel lines, one line in each set offset from the other in the set as shown.

— \\
—.a-r"""“rﬁ \\

STEP 2: Complete the chair by drawing the head and foot pieces, one up and the other down.

LT

STEP 3: Draw the equatorial bonds using ring bonds as a guide. Remember that each equatorial bond is parallel
to two ring bonds, and that equatorial bonds on opposite carbons of the ring are parallel to one another.
Sets of parallel equatorial and ring bonds are shown here in color.

N =7

Equatorial bonds

STEP 4: Draw the six axial bonds, as vertical lines. Remember that all axial bonds are parallel to each other.
Sets of parallel axial bonds are shown in color.

VA _ A

Axial bonds

2.2 &k

AR EEAEENE Y, NIZEITM, S5 o 44052 L PR 2 S A . FTIF AT EERL, X
SR SR R . A B 3R ORI S e ) iy 44725

fir4, 4r N TUPAC (International Union of Pure and Applied Chemistry) ZFR AR R . HT1ER2EAEN
ARG (HIRWIRERA S, REARKRIED, XEAMH, T2 TFTREAR— DM E.



B8 TUPAC 475, KRR T, Ho=mMoHEm: ig ricsci) + TR (EmREKE + 5% (AW
)

22.1 £—4%: FHREKE

WAVE— MR R 28, MR (BADE—I) FEEIMT. Ret—.

Boe, MANE— SR, RIABKOBRE 5T EAN SR, B &), Hame ki
B GRHRD .

B, [ X SRR K AT, kR s A R S

substituent

parent chain

CHj
1 2 3 4 5 [} 7 8 2 2 5 3
CH 3CH5CH »CHCH 5CH,CH5CH 5 YRy

Unfetiih ERREES 2 KVe? HEREES 2D MR . By M RTER QR #EAL .

Number of Number of

Prefix Carbon Atoams Prefix Carbon Atoms
meth- 1 undec- 1

eth- 2 dodec- 12
prop- 3 tridec- 13

but- 4 tetradec- 14
pent- 5 pentadec- 15

hex- 6 hexadec- 16
hept- 7 heptadec- 17

oct- 8 octadec- 18
non- 9 nonadec- 19
dec- 10 eicos- 20

AT, EhREEA 4 DR, BT E but-.
HAE A AR S RIS N

222 F-8: ZTHEMHA

YT EERSCRE, BN EOS B AR E I “-yl”
BN /e C-C-C-C-, AFRELA but — + — yl = butyl
HCEEWATIR, W LA I ]



Condensed Condensed
Name Structural Formula Name Structural Formula
methyl —CH; isobutyl — CHEL|IH CHj4
CHj;
ethyl —CH,CHj sec-butyl — {T‘HGHQGHE,
CHjg
abbreviation for
“secondary”
propyl — CH,CH,CHjy tert-butyl (TH 5
—CCH,4
abbreviation for |
“terti a.l'y’“ CHy
isopropyl —(|:H(]H3
CH;
butyl — CHyCH.CH5CH,

PR, A TF R R A, “ise” MUK S tert” RREAT, VBN F— s LU B T REHEFHT, “sec”
Bl “di” REE T

223 =4 THEAEWE
LW BRI UE R S, SRR S LA, BRTEREIO G SERTIN Phum — 7, Fe A “4-methyl”
o HETEEFTE S ERE/A TFED. Hohhiigi S 2 27 BUR L /28
o TELEWABRZ A4 S, B4 FR B B30 (401 ethyl 7E methyl )
o NN, KA “iso” HETE

(|:H3 (|3Hs \/L/\\
6 ; ) ’ 5
CH;CH,CHCH,CHCHj v 2 7 5

CHyg
|
CH3CH,CHCH,CHCH,CHj
CHoCH;

3-Ethyl-5-methylheptane (not 3-methyl-b-ethylheptane)

CH3 CHyCHj

CH3(|ICH9CHGHQCH3

CHg .
) 4-Ethyl-2,2-dimethylhexane

(not 2,2-dimethyl-4-ethylhexane)

FX R, RIERAGE (WIS a4 D @ik Cad R 1, Hh e G 25 .



224 BIFELD

O EREE, ARk “cyclo” BIA (cyclone, HEX, &3 —F).

CH,
HoC— CH. CHy o2
2| | * or H2Q\/ \/GHE or i ) Hi.l[lj (|:HE or
HoC— CH, HLC CH,
HsC—CH, \CH/z

Cyclobutane Cyclopentane Cyclohexane

i EE R, R BN, <17 ATLLENG, POV 2 )Rk A —FE. FRF, SAZ bk, Hieh
BRI, AR 2 F

2.2.5 cis-trans
S F X BIER R AN BUREE B B AE R — v 42, FIF cis-trans SRX 9 (ZAEURER), FHEEHNHE RS F
). H: trans B2 (AT RAMIX— AR ELWEEMR) s cis FRAO 2 FIMI. Bk, S0 B =M R 4lmib;

HE 2k B = R os IAC 2 .
Ay AR, cis/trans HERATHE, (HRAER, ARKERD, AMEAKRT GXAME—T).

.;?‘“‘I ’l"/‘, . @Q
CHj4 CHs CH, CHs
@ o v

cts-1,2-Dimethyl- trans-1,2-Dimethyl-
cyclopcnta.ne cyclopc ntane

23 RN

ek ) N LA fT B, A B B PR A RN, R R BE AR i — SRR AT
PR T SRMALER R IR T 0, X B AT (RSt 20,



= BB G
1. 55+ C3HoN IFTA HiE SRk
2. 5T RN C3HsO W it A4
3. AL 45280 Newman ZNEH 1, 3-ZE& AR AE S
A EHEE: b, R, B



BT BRESITE

O SR & TP ARG AR T M A S B KA d BCE KA & B
O RERTOTH

AFAEAEZ LKA BRI ERE A Ef SR BB, HEEMEA. B, FRRRETF
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Sty 1. B :—Eﬁij OH, 7E@EzUHIAVEH R SRR 1 F2EE DL 2 AR5 7 1 IR 7. =)
15 LR FE-BE ka4 0%, LUl H EE (Methanol), £ (Ethanol), 1EPSEZ (n-Propanol), 574 (Isopropanol) Z5.

6.1 EZRYSE

Y5 5-OH MERIRIE T (o« ) ERBRIE T (B ) & (—3 =), Eoh—% (3, primary, 1°). 2%
(ff, secondary, 2°) BR=2K L, tertiary, 3°).

H

H
CH3CH,CH,0H CHsiHCHS CHsiCHs CH;CH,0H HOCH,CH,OH HOCHz?HCHzOH
Hs OH
—iREE ({8ES) —REE ({PES) =REE (FNES) ZE Z-E B=E ()
Primary (1°) Secondary (2°) Tertiary (3°)

1%-OH % H ANF AT LAKS B 70 B JeliE . —Johe. = July.

6.2 BERV ARG B

! 5 ili 3y &H,C=CHCH,CHEH g 2 CHEH.GHC
CH3 HCH2 HCH3 CH,GHCH HﬁHCHZOH 3I 2 3 CH3CH2iHCH2 HCH,
3 H3 H H H
HZ(%Hs CH,4
4-Methyl-2-pentanol 4-Chloro-2,3,5-trimethyl-1-heptanol 5.methyl-4-hexen-2-ol 2 4-hexanediol

WA bk AT A, Har AN eke i R gt 2 b BAORY, H eSO &AL (Hydroxyl
Group) it % I KRR EEIE N E8E, BB ERREEIEAT o 5 I 75 200 R e k00 S i/ (WS HEhelerdn4a);
RNFEAEA MM IR R S5 M E R 5 8 LB 4 5 e, I REBUCIE R 5 thAH ), 032
FREBATHER . Z R AR A RO R EE R, AR oA, WS %N -anol, BEIARERIERN-e B R T -0l
HEREFNET VLS B e 555 R A B e 2 3% A2 2 oo g, tn —oohE, WS 280N-anediol, B IK]-e
BN MR AEE, AR FIEE AL KI5 T 2 S AE-ol BT -

FEAr A IIREERS 75 ZAERRIA iy 44 (K2 Al EKE —OH 108 1 ST had 5, IF HAEAS Ay BUREE IO R iR/
iJEEH R/S FRidihRos T SR .



OH
(R)],

(8) 14—

CH,3CH,
(1R,2S5,4S)-4-Ethyl-2-methylcyclopentanol

6.3 EZRIR N

XPTROH, FAHESEIEAERMBRMM o B, 5 o BRHERBRE T UM B Bk, BEPO-H Ak, £
FAFTATLLRR MY, M B — Rk, RN EE ] BUB 25— 20 3K A AR B RBE L S N s 5 O AR HY
C bl or i, 2R HG, MOTORASRIZI SN s QR 7> 1 B B RIE T, W% 2138 m] LUK B
Bro RIS AT LA SRR AR -

6.3.1 BSWRIR L
ROH + H,O = RO~ + H3;0"

BEAE /KT P R LB ) AR A R LR IR JK 201 O IR 7 e % B i e ik B SR ¥, Mg hO-H
BEAH TR BRI A EIRIRO™ FIH;0% . WSS — MR, B r] LA UK 2> 1 B U TR ZERUR,
DR e AN K 2 T8 A 26 AR AR

Compound pKa Compound pKa
HOH 15.7 CICH,CH,0H 14.3
CH;0H 15.5 CF3CH,OH 124

CH3;CH,OH 159 CF;CH,CH,OH 14.6
(CH3),CHOH 17.1 CF3;CH,CH,CH,OH 154
(CH3);COH 18

MR AT U RN 9

HzO > CH3CH20H
CH30H < 1°ROH < 2°ROH < 3°ROH

e — B2 LKA S IR, BEE BRI EUNISE N, IR VEISAEISE . X2 T e I i 7 RNV A8 /50— H
LT A AT H A%, HI99 7 O—H BERIAE, SRR ANE B s S 1, [ f 7 28 B 58 TRO™
B, (A A T AEE, A5 S HANR SN, b S s IR AR TR S5 o T8 AR VE (A5 I AN 5 e
PR A A SN, 1T B R A R B B R S R, A AR (NaH) . R A5 (NaNHy) B B EL5T -

BEAL B AT 99T, 0 Ll AT DLAEGR IR 1K I 35408 pK =-2.4 [FICH3CH,OH,* .



6.3.2 [XIEHIERR

H A B AU — R SRR AR 7%, 2?2 PR . HOH™ A — My s £ 5ROy,
BERATRE . R E R BRI OB AR, (B SR iR R Bl FL Ay ) o A 45 3 il — AN 4 1 2 3
B, A AT DUINAR S 2 TS, A S WA 2 BN S R AR R A D9 AL A 45 15 25 2 M 22 i H, O

. H
(O—H R_C/Nu .. . N
R—/C(‘——\lNu' N y; \R + 10H" /;O_H B —H
R R + R—/C\ Strong acid R /C\ Good leaving group
Poor leaving group R R R R
RN S SALERA R «

RCH,0H + HX == RCH, -OH,* + X~
X~ + RCH; -0OH;* — RCH,X + H,0

—iiéﬁ’fxﬁﬁ%?% A T, HER */Fiﬁk&%‘%X B oC SR T I G A e, R B
AR, K TBE. KR SN2 RN, TR AT OB SN SR B AR o 1% RN S R S A
ABT, BEKDTIESEBRRIEE T, SR 53R 508 12 SO IE B8 1 B T p i (ko 38 A R B e )
HRCAHTLER AN 7] 1 Ji PR A2 v RO AN 2 18] iz B

6.3.3 SRR N

KA AR B A Ry AR B2 R A S ERSOCL, , IX SR AZ AR B2 R I 7~ ) /2 HC1 RIS Oy,
I B BVAR AT ORI O o 30 8 38 1 N A LB P e A R A AT

pyridine
O S0C, T n~ U+ 80z + HO

I-Heptanol Thionyl 1-Chloroheptane
chloride

6.3.4 HR RN
W] DA YE SR B B AL R IR R A e, T 2 5 F PR K

CH;-CH,-OH C"f—m“f% CH,=CH, + H,0

ZS LR G
Step 1.
(x M
H;CH,C— 0 H + \H- 0 H ‘—_~|-|3c|-|2c—o;\ + 3?—H
H H H
Step 2. Oxonium ion
T ! I-|| termediat T H
. «  H* fast slow intermediate - E + .
|§|3_ — = _#_ _(|: JE carbocation H—Q! + H—cch2£6( —2~H-0-H + H>_<H + 0—H
H OH, | | \H l

N H H H H H H
—— ¢=c (E1) Alkene



W8 I SR ST A 3°ROH > 2°ROH > 1°ROH. —ZZ B 1 BE 8t _E (R B L AT ) 8 o
BB BT I B S N, HL P ) T FLACR R (Zaitsev’s rule), RIS Bl < A4S AE EAT 1 B s B
F, AR R S R TR XU BRI R & ) 0

6.3.5 |LRMN

fAREAE — SR T 5 "R IRILIE (PCC) SRS, I ERRIRH A ORIR . AN R ) AL P A
FF, FPEERCE AR, TR ST . — R PR AET [0] 7KoCrO7. CrOs. KMnOy 5555

L.
Secondary Alcohol: é —OH —-— R—é— '

i

H

i . o [0] ﬁ [0]

Primary Alcohol: R_E‘:_OH — R—{—-H ——>R—C——oOH Tertiary Alcohol: R—Jf_OH —"[ 0l (-)
H R



BLE B

AR EEPRATHG 5 ST BRI R Gu iy 4 LA AFIE R B ik (R—O-R) #R N BER I e AT AEY . BRIk Ah, 05 FEk
A A BT I (ArOR BArOAr) LK, FEXFEIL T8RN sp? L.

7.1 BRRVZEH

16 i (. SRk, dimethyl ether) W, SIS sp® ALEUE SERIR TR o 88, TR B ANHEAS sp® 24
AE B S — XSO BT BRI E, FoA S i A i Ay, 5 AR BRI BRI F8 23 IE A o SR T
W T AL AAAE, SR b BTk 1 2 18] RAFAER S 5] J7 o DR Rk PR 3 reO AR T [R) 5540 1 S OB b A, 17
il B A 2450 T B BR AN AW 5. BT B AR A A o Sl g, DR R DA S O] il Rk
EE B M R 7 T E AR B S SR 5 TK.

7.2 BRRYAP A

Pk Y ERA R I I 7 4% 7 BN R 5, G0 B 3 23BN ethyl methyl ether. 2 JG{EAR BN _LEF ether BIT] . 244
HAREEAH RIS, A 7R EAERIE A AR b ai BPT, 40 = H LBk dimethyl ether. —RKERE diphenyl ether. 17
A 2R T 1R INEE— AR, 40 18-crown-6-ether .

7.3 BrEYHIE

) B PO T R I — P38 o I S L EA T 1| F »

Conc. H,SO4

2CH3-CH,;-OH —wc C,Hs0C,Hs + H,O
ZR LR
RQH_Li-—-RE)HZ
£ + fast - Y Su2
RE + ROH, = R—E—R+H20_.,_R 0—R + H;0 (S\2)
ROH H2ste ROH, <= o R' 4 H,0
+ fast

R+:?—

R—Cr—R ‘“c‘) _fast R 0—R + H0 (Sy1)
H

27 1% 3 R OR A 25 1 B RO X AR IRE A P B . LIRSS o W SR BT 4 R IO ASXTARIE, IR s MLAR 2 5 A A
o T P A B B A 1 L HE T S R R R . P DA ) X — SRR AR AT SR AT Williamson B £ 8612 o



7.3.1 Williamson Bt & %%

A US| i AN B AR R B R #h 2 1AV SN2 S0 SN2 A i 5 PR 6 — RO FH ool i S A6 A
S SN o RIS 2SR RN SN2 L, AR BEAH AT AT RURE S8 5 S L o N FH 2% 5 I 7 B
B QRSN R B OB, )RR B BRGSO IAR s A, T b T A B S A% 1 th A
PEBUH, AR TELL SR T RERE R A SN UM, B A A TR SN . Fi 0Bk (0 2 [ o BEAR K, BRIk S 2 AN T
SN SR, AT X050 5 H BRSO, DR A P AR IO A ik OB 11 B 1 (0 T 7 W AN A2

R-X MR R _OR’ + NaX

CH3CH2C1 + NaOCH3 E— CH3CH20CH3 + NaCl

0, CHs _O_ __CH, I\ o CHs

H c -0
O+ Toony = % [owy ‘7% HO-0 ¢ Ty
CH, CH; CH;

7.4 BREY 2 K2

BRI A VE B S e RARAL, R DL AL 2 S S T . A5 SAGT (oxidizing agents), WNEESTRANT.
BRI S G AC R RN, JF HAE R N AN S K 2 BRI /R P o SIS AR B ML 1 R DR 2 i v L AR v
AR S . XA T AR A, IR AR R RN, (HARAR LA T RE S e, Iz ket e
AL PBHACR, SRR TS S RN, SR MRSy [FIEE, T RAL AR, Rt tiiss. T
Bk SIS AL 5 RO 7R B S Ao S S PR ks 1, L PTG R 2 B T 22 R LSO R 4 Z e

7.4.1 FEEERIFRK

A $ith (Oxonium Salts) 35 H 3% = s 7 B 7 A IR B 1 (RIZOAET, ERITAHR, %
MEERE), .

CH3CH,OCH,CHj + H,S04 (Conc.) == (CH3CH,),OH* + HSO,~
RiOR, + BF; — R;(R2)O®B®F;
7.4.2 BEGERISLAR
Bk e ATE IR E e, E AT Ly 5L 4nHT BLHBr 22#
R-O-R’+HI ~5 R'~1+R-OH —— R-1

0 HIH,0 ~
HCH,C” “CH(CHy), ot — CH3CHz  + HO—CH(CHy),

mMﬁW%LLLL&@&WM@E&a%LRﬁWﬁ%*ﬁiﬁ%ﬁmﬁﬁ%%@,WZ%ﬁWﬁ%%

R B AL B L AN S YR o XA SOV R R IEAL, DN AL A ek R T ZE S 5 B AL O B
ﬁﬁ%%%%lo&WMﬂmFl”

MR AT, AR IEE SN1 AT R AR N o {E R AT AL 50 R AR Bl JHBR M A2 Snl &
N, AT AR BB A 42



H*} T
. o
T HyCH,C. " “CH(CH,), ™ CH3CH;l  + HO—CH(CH;)

o . .
HiCH,C” “CH(CHy), CHy-0-C(CHy); —Hl» CHyQ-C(CHyJ; —= (CH3)sC + CH;OH

) (Sx2) HI u _
W -H*
T I—CH(CH;), (CH3)5C-l <'—l—> (CH;),C=CH,

CH
(0] HI 3
(H;C)5C CH(CH3)2 ~ h,0 /K + HO—CH(CH;),
2 H3zC” ~CH,
E1 product

743 BAENLRE

RZH S KA P E KA H B3 &R (Radical process), AL E ALY (Hydroperoxides)ROOH #l &AM
W) (Peroxides)ROOR o [K| b 41 SR A7t BT () A5 K () I TR 4 B0, R mT e 51 IR AE

(0]
CH3CH,-0-CH,CH; —2— CH3CH-O-CH,CH;

—0—H _ H
- I'IC2H50H
CH;CH-0-CH,CH; — 2= nCH3CH —
a-H OH AO H3 n



FN\E [k

O BRI B R R
0 EHRREE S B KRN ES
SN e LN Ty Ea

O mRE e L
O AR LM S AT
8RR Y AR B B R

AR FEN AR BATESLNHE A KK oy BIEE R, IRE T s AR I S 4 R 4 Hoky
RN SRR S BRI, VAL =3 Z A 5E 4. b AR S S I REAT 5 SNl R A% T Tl
PEREFIR B TR 5%, AT AEAR R iR e W7

8.1 RIEMNTE

o M EMREE RS I, LUUSEE BRI S B .

T SEE R R A N E B . EEORY, MUSEE BERIER R RR . R NV E RER], B

2 o B T AR AT A B DA R AT . — e LI R B AR S R
-COOH (J&1%), -CO-OOH (i &), -COOH (J&%), -CO-OOH (it AlR), -SOsH (f#fR), (FRHT), -COOR (fi),
-COX (W), (HEfiz), -CN (Ji§), -CHO (%), (Ei), -OH (%), Ar-OH (%)), -SH (Fil¥), Ar-SH (Hil), -C=C- (5,
(), (k8), -NHp (%), (%), (), -X (L), -NO, (HHALEY)).
o MZEMAIZ: fluoro—, chloro—, bromo—, iodo—.
NSRS R IR A7 bk (VST
Cl

CIW IMBr

5-chloro-3-methyl-1-pentene 4-bromo-1-chloro-1-iodobutane

8.2 pIEHILEH oA
AR “WIR A SR, S 5 PR 2 R S R I TV 5 23 AR — BTN
RAVELL “BiMyoe s X — AR AR SR, WA T

BRI TR R AURIR A B RER], € T e AURIITER . TR T X R AAER, SRR T R

G AR, 5K R T X EAEAERR, B o-C, Kl LI . SRR AT A il 5 R RN AR i A

a-C HEAMER, Bl g-C.
DL B2 ARSI B S, R

*C66+C6+ D'



BT BRGS0, FRATRT LS B RE R T -
o a-C G HAth Sz il Beehe, AT X #EHUAR . CEAZEUR, Nucleophilic Substitution)
o X~ 5 p-C LRI HY k%, M a-C 5 B-C Z L. (BIHFR, B — Elimination)

8.3 IERIFEAIU R
MR B — KBRS BATH0A T, BB o-C WHIER, SHFERRLS, AT

A DR A SR AL AR R o
b AR R 2R A A RS B 2 F

—C—Nu + : X~

o, Nu:™ 22ERH), X &E XM (leaving group). ENTANSES5 RN =R CBRWHNEY)D
FR VA o A (] S 5 s S AR AT o

Mg LA s AR 1R RSO 14511

B+ NatOH- S~ -OH 4 NatBr

\/ \/
+ CH;CH,0OH + HCI
Cl OCH,CH;

8.3.1 RNHIE
BRI B AR SRR U R, A BT TR -SRI B B T Rl R LR S T 4 Sy G e
K, XU TR M (Sy2) FIEA TSR B (Sy1).

8.3.1.1 Sy2 R
SN2 R —Fh— R MALEE, 7E SRR A Sl BRI o-C JRFIEIRT, BB B2, X R
FEL T B AR AN RO IVREE , BRI B AW T o %R R R R4 R

note inversion of the reactive center

H R H H
we~___ \ /¥ o | & / T
HO —.C—Db1 — HO----C----Bx — HO—C( + B1
- Hl“{l AN V'H

SRR T 7R T Sn2 JROBLAI LA T4 R -
o SNVIHAR G p AURARAZK A IR EE RIELE . FI 2 3R] AR R 8

v = k[ AURE] [PRA%IR]



o HITIRBIIN SEAZIRAI M B RIR T B E B o-C Ji T, RNVHTE o-C R 7R R A .

8.3.1.2 Syl R

Sn 1 LR PR S SIHLEE, 1 5 AR Bk - i S BT 2R, AR BB IE B TR KBS 7 285, SRR
AR IE RS 7, AR T AR -SRI B o IR SO (s R T B R T s AR AR, DRI O 80 1 N 1%
SRR U s -

CHjy . slow, rate CHsg
// Y determining | N e
_\-‘(:_BI’: —> ( + :Br:
CH3" - N o
CHg CHs CHj

the locations of the two lobes of the
empty porbital of the carbocation allow
the nucleophile to attack from either face

cHg CH, CHyg CHs CHs
e N e fast +

CHgO* G _AOCHg —— 0—Co, + w0
| A / \ “CHj CHg“Yy \
H CHgy CHg H H CHs CHg H

CHs CHg H CHs CHg H
\ +/ / fast \ / +/
o weC—O + O — =0 + H—O:
(1”3‘\ / (AN }/ \ (‘“.‘1\\ / Py

CHg He— CHg CHg CHs

FEAA SART, RATEARE RN RE . RHLER I HTRR T Syl R TR
o RN PIHMAT, i CBt-p RN MBI, SR T 58— 2 RUNA M o ) P AR
B, MITTEA3 59— RN AR

o TIRRBHEAN 52 S BI G IR X AT LR A:

v = k[ k]

o MITHER RN (BR-SFAZBGISEAE D, SRAZRFI AT LA AN TT [ Btk IE B 1, TR IR PR EoA
X BRSEAG 0, AT AN e 4 o

8.3.1.3 S\2 RM5E Syl RMNBIR M EEEE

8.3.2 Sy2 RN5 Syl R ZHIFFEE

FAVESY SN2 N Sn1 B
REPER | —: Wik EInS | PP, SElree S
VSERIAL - / B (D
SN | k[ AR R AR k[ AR
SEARR R Y f B HMEIEAL




OH
H
5- 5-
HO—-C —-Br
Bl
H H
2
- Ey
g j !
= >
7] %’3
= = £
: H CHy  CHg | CH, AH
< : N/, \ oot
= E |l CHyOH + (CHy)5CBr—— "+ » 0ty + B
+
HO™ + CHgBr }-Q * :}—0 CHsOH
1Y + @
HOCHg + Br | ?
Reaction coordinate Reaction coordinate v
(a) SN2 [P fE & (b) Sy 1 g &

8.3.3 FiEF Sy2 R 5 Syl RN E

8.3.3.1 Z|g{ifH

AP HW Sy2 5 Syl NN i EERR R —. BT Sy2 NP C-X SR C-Nu #HJE
W EAT, SRR TR ENE GHR o-Co T2, M o-C RBERE, A L1 2 MERAZ IRl o-C, AT
SN2 RABERE

8.3.3.2 EFHN

FE Sy 1B, RNIEAR (BRIERS T fesE thlss, 25— (BlRE PR S LRemt(, T
RN HE R Sy AT T, B o-C R BREGURIN, T o-C FRERRIE L, HIXLSREDIHEAT 45 7 12
B2, EATTAT DAERR IR B T AR E , T Sy 1 BT AR A 2 o-C RAAIRE R R L% S IR ARERT, BRIEE
TARDBARES BN AL gy BT, TR AR MEZE, AT S 1 SONERE LLA A

8.3.3.3 FEiziA55m55

SN2 SR s 83 4 52 RIS 5 2R A% G I SR RIS, 10 S 1 SR S R S AT 9% DRl 225 A%
AR, Sy2 ERES KA MRZRFIEEIN, Syl AR L.

8.3.3.4 AFINFR TN

fE Sy 1R, RBIRTEAR (BRIER ) MEEREE] (BRI ) BARE, RNHUA 5T . TAER
TR, IR A ORI AU T S R T Z R AR AR, AR ARl I A
SIS T2 AT, R E B TSI TR T IR TR FA R T Sl RS
KA.

FE SN2 S, SR TR T SN AR . B TR S T T RO AR RS, R TR
R ORFF BRI I SRS T, TSR AL R 5 B ik . F7E, AR T PRI R T Sn2 RO R



8.3.3.5 /h\gE

TREE T SN2 RS Sy 1 R HRAES A a k] DA — AR A AR B Sn2 IRMGEZ Sy 1 M-

a-C fhiZk Sn2 N Sn1 B

H gk RAE ANRA R AR E )
{l8k73 RAE ANRA R AR E)
i | SRR, AR | SRR VA T
U AR CRALFD RE

8.4 IR B IHMRR

THER RN 7 —REEA R M. HRTHRI M5, s AR o-C Al B-C AT IEH, A DA AR S0 A P
TR RS, 25 KRBT AT, AT AR AR BRSO

R o-C LM RETAAE 7 FRE, BERRERUEY. RESH - DRPEN e T, 1+
AT EAPIAD R R T RREIFMmZT 18, REEMRERT (77K BURD 5, EREHmiias
BRI, AVRREAGS HHEAT IR

TATEZT R RZ B-C EMEE TN ZE. B8 o-C EMKEET—FIKERN, o-CH B-C ZIAMGE 7]
PR — A XU, X5 1 B BRI e S B iR »

HoCp-Cyox WIS N 7

| / AN

8.4.1 FLARKAM

B B-CHEZANN, MR, Horb € B2 SRS 1. 7P AR E I SRR 0 B - )
BREA K. GBI o S S50 L1811 o 82T LU AR o — o BEILHERONE, AR sE Az sg . I8
2y RN EE EIUREEE 2 - BN RRE, TREMONE Y. TREBINEE] T IXF LR

LR KIRN (Zaitsev 's rule)

B IHER R NI LB Y R i A E MMk Bt U, R B R AR B XU BRI SR e A

AR R AR, A BRI, AINAZITR R I “RE PR L7 XA A S B,
FUBFRRFN, DAL Sy IRAEISERE, #2 AT WA VE I A O 2 B0 U, AN REFR R A B O IR B . (R IX 2
M A B, BRI SR A A . Mgy 7 LA T A .

O™ Na* N
" EOH

Hep Bt om 3k, X MF, BT g-C R4, Pl Yt —.

\/
/Y Ifé?lHA N /\/

FErEW)



fEX—RREH, B-C AT, BRI Y. T AW B-CHE T —AFIETIA WA, 20
B-C IR RS, .

CH N /
\ - Kt +
N p— Y /ﬁ
‘ Et;COH,A
CH; 11% 89%
X — A LA R RN 1 s 5] o 1z B, SRS (AR EE I B-C, AR TR Y. BAR o-C /2
M) B-C FriE BIEEL 2, Aot At B S AR e 1k s {H 2 A i ot B S AR AR S RN s 3 S FLARCR I RN 7 7= A 3

P, TS ALARR R E 1A B P B B 0 o X2 R DA ik 1 (A AR A 56 B2 18 K 5 2 [ A BHAESR Y B-H (B-C A
NGy Z BT, AN BRIERRIN B-H 2 5 RN

8.4.2 A

s AR BRI, FEBIE R N o-C EiHE D RE T, JEMMLER g-C B & —PEE T,
TR SR XU X S B2 BB E B N AR SR B0 BIHER IR (E1D) X1 B BRI (E2).

8.4.2.1 E1 R

E1 JHBR RN — R0 SOSALEE, 1 58 s AR BR- s BRI, AR B IR B TR R 3 1 AR5, TR
IEETHHEE A B-H, NI o-C 5 B-C ZIEJEEWEE . 125N IR T PR -

<‘1ll¢g CHy
slow, rate
CHy—C—CHy _feeminiog - ¢y —C—CHg + :Bre H TN TN fast ”\ +
| + 10t + H—-CHy—C—CHg — :0—H + CHy=C—CHjs

i Br:

CHj CHg

A carbocation CHg CHg
intermediate :

SR M 7S 1 E1 RS LA R 45 A
o MWL REAT. 5 Syl RNV, b (ik-pa RWEERTRD Shdid D IR,
o TRRNMHEFN G2k W IRIN s K. HA AT LERIRN:

v = k[ k]

8422 2 R K

E2 JHBR AL — B0 I MALEL, LA F S s AR g-H M IR AR, TR AN LS, ARa
RIRT A B-H AN 225, TERGH RO . 2 N I R 2 N s

the E2 mechanism
is concerted (|:H5 ]
CHyCHy OF + H~CH 5 CHy—Br: —> CHyCHy O —H + CHyCH=ClHy + :Br:

\__/

SR M 7s 1 B2 JROBIAG LA 45 A



o RN AR L p AR AIBRAIR L RIELE . A KA AR A

= k[ BRI B

8.4.3 E1 RN 5 E2 R NAIXTEE
J N T El & E2 M
RNBE | Bl fekk X BREH | —H: FAkE
P D B (kF X)) /
IR 8 kBRI k[ BIARIE TR

8.4.4 Fi#f E1 RS E2 REHFGIE

REORUL, T B2 SN A SRR 5 30 AT 0%, 8 AR B AT T B2 RNZR 4T 5 1 E1
ST 2 R AEAE R E BOR AL IS A BE T o AR — 0, FATREZIR SR RN S B R SN K56 5
Horpol oM PRGBS R I E1 SBS B2 [RMTT

8.5 FHEKRNS g iR NBZSF

B FTA B AZ R 20, BT DASRAZ IR S S AN BRAE HE 1) B TR RS AH FLSe 4 i) ] ML NTHIZA T
TG AT

as a nucleophile, ethoxide nucleophilic OCHyCH3
ot e fhie o substitution _
ion attacks this carbon > + Na'Br
(‘)Br ethanol
N

-t
N + CH3CH30 Na
/
,I._I a nucleophile ellmmatlon -
" and a base + CH3CHoOH + Na ' Br
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