I P B

Foktg EEW FEMK

HYHRY2nma



HH IR L > UG

IRM REW ITHHK 3 4 HFE

B ok % AR At
AR - -




BB ER % B (CIP) ¥ &

AOERES SN/ ERk8ERE. — K.
B P K2 Rt , 2013, 1

ISBN 978-7-310-03905-0

1.OF N.0T- .0V —E%rs—
H%¥%ZZ%¥ N.Do062

[ R P A3 CIP %4 B (2012) 58 094134 %5

WA SRGR

A I R 2 AL AR AT

HARA P FE 58
Wbk KW Hiw X T 945 WEB%%.:300071
BB % £ (02223508339 23500755
ERERAE - (022)23508542 1R 39 3% # 3% : (022) 23502200
*
K i i £ 7% B Ep 95 A4 BR 2\ &) Ep R
2 & 3T B IE 28
2013 4E 1 ASB 1R 2013 4 1 ASE 1 KEDR
260X 185 X 16 FFA 25.75 Eigk 23U 648 T

EM 40,00 7T
G 388 P 5 B Sk 1) A0, 1 5 A AL IR R R4 L B3 £ (022) 23507125



B

it

IERAVACEAERERE . AT SUS BTN A T RE R R, MHNREESEER
AW, A TREATERFNFTE, RINMRE T (FHULERES SRR —8,
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& BRSO AMR. EIEABMELS THENS, RNEY, FTEEHEINLY:
PRSIy LUANE (P3O i) BARETHEMFAE, WOHRE, IREFETWR
BRI TR R HRARR T SBEAABRAXNFNE, FEREANAST, TRT#
AERAHRE, RTFEERRRCIFRRNEESE. RESEARTEREEN, MAERNETIY
T AR R N LR K RE A R T . BRI AR T SR ENE AR RA
REVMALE BB ARG, fRHRN P LAMERHE: HELENBEAE RO EME, &
FATE AR RN HE, TR FAERREIDERICINAE, B9 FEENBREBMEK, X
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1. Jere. (D HrErEME K. B, 8): Q) BEHWMEWMEL, TR
BHVE: ) MBS FRERXRRE (EIRED.

2. MrEER: (D BFEENER; (2) 2 FHEER; 3) KR,

3. BRBEER: (1) PBARE — 85T (Bronsted-Lowry) i FERMREES, JLHIRRIRIE L,
(2% 537 (Lewis) M T BB IR 185 (3) B AE MR 12 (the Hard and Soft Acids and Bases Theory,
HSAB).

4. AHMEVRE IS RN —BEE R (ST E RN 2E R AR 5D o

5. AL EDIRI R (KRBT RRA#HIT 2.

6. AHULEDHIHATFR (ZMILEFBREBEEFE).

—. e

J\BEAAHFLI (Octet Rule), B8 (Tonic Bond), L4/ (Covalent Bond), fl%f HL-F (Lone
Pair), #4 (Bond Length), % (Bond Angle), $#§& (Bond Energy), #{&1%&E (Bond Dipole
Moment), 4> FHUiEH i (Molecular Orbitals Theory, MO), Z¥{k.#Li#& # £ (Hybridized Orbitals
Theory)

=. Bl

1 ARYE TR AR AR, VB RN CHy+1,—~CHsI+HHI IAH, 1 & N SE45
# . BEMAAEEIE: C—H (427 kJ/mol), 1—I (151 kJ/mol), C—1 (222 kJ/mol), H—I (297
kJ/mol).

2 BWT R B +427 kJ/mol (C—H) F1+151 kJ/mol (I—D), WK SEEE R
427+151=+578 kJ/mol. 8 RUK H R fE & K-222 kJ/mol (C—1) F1-297 kJ/mol (H—D), &
H ) RER A-222+(-297)=-519 kJ/mol. % X NI AH=+578 kJ/mol-519 kJ/mol=+59 kJ/mol.
HAH>0, #SRNRBRHR, RNAGEEKEAFAT, PR R RN R

B2 %1 CO, MK L=0D, H,O MR £=1.84D, HIWrIXBHA 71 HIJLFITEAR.

R 75 CO, T, O BT MtEE C RFK, B 0=C B AWRMER. 411K
4=0D B IXREH, U BRI o HER RS, RA XA R PN AR AR AR 4KV

£ HyO 43+, O JRF I B S b H R K, B9/ O—H B35 h ik vE B . 4 F Iu=1.84D,
B, WS FRODE IV FIRLH .

o=c=o %t



B3 THSFH, WS FrhRAHRMER? MR RES T2

F, HF BrCl CH; CHCl; CH;OH

R HAWMHEK F: HF BrCl, CH,, CHCl;, CH;OH; #%%:4>¥: HF, BrCl, CHCl;,
CH;0H.

B4 TFHIW B R R PR B ? S AR SRR RS A

(1) H,0 (2) NH; (3) NH," (4) CI” (5) HCO; (6) HF

2 (1) 2, ¥R H:0", e O (2) /&, HiM NH,', LHim NH, ; (3)
AR, ILHIHR NH;, ANREREZ HY, EIHERR: () AR, HHE HClL, RAERME H', Kt
il (5) &, LHIEE H,COs, LHERR COs*; (6) &, ILHiM HF', LA F .
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- Ml R C A

H

—. EJER

Beie A HRs mUR SR 5B R &R

Fekedn 4, (. SEICHI TUPAC fird4 ).
bkt GEMERJLMARKRIERAD.
Feke KIERME CT AR S R R D
Fere s (i, k. #1389,
ERAANA LI RE LSS BV IVACR eIV IS E

=, &

$t)E (Alkane), f4% (Conformation), HJi&F# (Constitutional Isomerism), H[a]{&
(Intermediate), ITJE#A (Transition State), H H#E (Free Radical), H % & /N (Free Radical
Reaction), VAHLFE (Reaction Mechanism)

SRV S

=. fE
i1 BHaFh CeHis Bk ) BT M F b 44 .
i
FHERRE MR ekt £
6 CH}CH2CH2CH2CH2CH3 NN E%ﬁiﬁ
5 CH3CHCH,CH,CH; —/NHE, 1
CH /J\/\ FHARLE
CH;CH,CHCH,CH
3 2CH3 2CH3 /\h
4 CH; PR, TR
CH;CH-CHCH, )ﬁ/ EHARFELE
CHs
CH
CH3CHZC'C}313 /X
CH,

ER: MEERBREBN N T HAEEBERIAIR. FITE Cy Kkt ARER 2 AL/ ZHEMIEE

1 2 3 4
CH;CHCH,CH; = /Y\
CH,CH;



B2 BHTFHLEYIH TUPAC HRILAHK.

ey 2R
(CH3),CHCH,CH,CH; 2- BB 5t (2-methylpentane)
CH;CH,CH~CHCH; 2,3- T FRRE R T
CH, CH; (2,3-dimethylpentane)”
CH; CH, ;
H;C-C~CH,~C—CH, 2,2,4,4-0Y FBE b
H; CH, (2,2,4,4-tetramethy1pentane)®
CH; CH;
H3C_CHCHCHCH3 2_ $ %'3'%%%%%
H
CHiCHZCH3 (3-isopropyl-2-methylheptane)®
CH;
CH2 CH;
CH3CH2CH2—C —CH-CH-CH; 2,3,6-= FH-4- 7 3-4- TN FE Bt
CH CHs 4-ethyl-2,3,6-trimethyl-4-propylheptane)®
e~ (4-ethyl-2,3, yl-4-propylheptane)
CH,
CH; CH; B
H3C—CH—CH2—CH—CH—CH3 2,5- " HE-3- 25Tk
CHﬁ (3-ethyl-2,5-dimethylhexane)”®
CH,
CH, 3-H4- 23Ok
CH;CH,~CH- CHCH,CH; A
CH2 CH (3-ethyl-4-methylhexane)

Y. OMBEBRAEEK —HFhRS . @B MIRENAESHAE TR, @K
MRN8, MARPENERE. OFMAEKEMEN, ERARERLZNENTHE. ORT
IHFEARE IR S K KR /D, RO A RIUFHES, RARBAEN T RAS5HF.
®H X fin 2 A BN BUREE DU /IMLIR, T30 48 45 B 7E 5T IR AR 26 AR/ AL IR

B3 %4k&% CHy,CH,CH-CH,CHCH,CH,CH,CH; 4.

CH;  CHCH,

CHCH
CH,

. CHLCH,- CH CHzéHéHzéHzéHzém
CH; 1 CHCH,
> CHCH,
3 CH3
S HBRE RN, TWERRARELETR S, R5NEG EEERIEFAHERZ
HERKIR T ITAR, SHATH OO KNEE. awd s CRBRERNMER A (1, 2-—H
HAR), BuzteaWamsn:
3-FE-5-(1'2-“HERFHE) TS (3-methyl-5-(1',2'-dimethylpropyl)nonane).
Bl 4 B 12-"ROHEMBBMBRBE LR, FEWR A 2B B



JEE () R A T 93700
HE T (K) 223 248 273 298 323
BREsED 113 121 130 136 142
fi#

a ¢ o H_a ¢ M ¢ Honw ca I Cl Ch__H
P T G S T . T

1) 1 (11D (V) (V) (VD
Cl Cl cl
cl
e, H_L_cl H ClH }ﬁ\ ChyH
- LS il
., . HH H H H L H H ~HH s

Hep (1D A (VD feEMSE, (ID A (V) REEMSE, EAPMARKHES, S
XA BARE o

EHET, 1,2-—H LRGSR FEREY), SMUZIKES FRIZZIHMER
AR AR A B . (BEERER, SIRANMRERERIKKINMZNHER (IV), HXt
FRPERcES, B RN ChEF), MRS, LRI R LI m, A%k
AILVEH, ENREHEE R TRAEREXA, EEEMEESEREBREKX (1), L,
(G § DAY 2N ekl -4 S ARTTE: A

s (D 2-FRETHREAFRE -FIR=PHRREY (ZEK=YERSL), LA 2-F
RH1-E Tk (28%), - 2-ETH (23%), 2-FHE3-FTH (35%), 3-FH-1-HTH
(14%), R IXL=P R AT R, HrbEME. . SERAENEE.

(2) B4 C—H 8 TR FRAE RMEHR W FHEILER, A:ff:M=1:82:1600,
THE 2- R T e AR & Fh— R E 7 5.

(3) fERMNFARFRAFTRBNARLE R

(4) FERFAR S B (I FR 1

H

| -HCI
& (1) HyC-C-CHyCH; + CI°
CH;
. H H

H,C-C-CHyCH; ) ("~ CIH,C-C-CH,CH; + CI-

CHs CH,

. Cl
H;C~C~CH,CHj3 H3C~C~CH,CH; + CI-

CHj CH;

H > < H ¢l
HyC-C~CHCH, H;C-C—CHCH; + CI-

CH; CH;

B i
H3C_(l:_CH2CH2 J K H3C—§—CH2CH2C1 + Cl-

CH; CH;

FIXHE M RIAR N R S AN e L, B



BE A BE = [(28+14)9]:(35/2): (23/1)=1:3.8:5
(2) BNRNIEHSM (BRNER) =9X1+2X82+1X1600=1 773
I AHRHE M x SN

ERERIESE <= e
BrCH,CHCH,CH; . 1X6 X100% = 0.34%
CH, 1773

X100% = 90.24%

(CH3)2CCH:CI‘I3 : 1 600)(2
Br 1773

(CHyCHEHCH; , 82X2 51450 — g 95y,
Br 1773

1x733 X100% = 0.17%

(CH3),CHCH,CH,Br:

(3) CLtt BrH#igik, RNFTHEFLREEMI, SESERLTRNY, Fik, RFE%
RS RN IEREZ RN, P32 LR R R K. Br iR, WSS E T A H
Fep a4, A8 A A3 B A B EERE R A — € 225 (451 2h 410 kI/mol. 390 kJ/mol. 381 kJ/mol),
Klt, RNVIEREZERIR, WIEFEER, Yo PR FEm s 24 H BT z50.

(4) FRAIETEER, BRI EE, it —FEE R SR TR 1: 14,

fil6 AT HLE A — AR 6 TR, ATEA— DM B R E:

30°C or hv

(CH3);C-0-0-C(CHy);

BT e CCly FIRAYITE 130°C~140°CH+438a5E, RWnA D ERUC T R Sk Yok
SRAERN, FEARSTEINEY, FRASBEEDERTEE, HEMS TS
Y. REHXA RN REVETE P B,

3
30°C EiLh
(1) (CH3%C-0-0-C(CHz)y ————— 2<CH3)3C_O'} 3%

(2) (CHj3);CO- +(CH3);CH —= (CH;3);COH + (CH3);C-

2(CH3)3C_() :

(3) (CHy);C- + CCly —=  (CH3);CCl + ClC- } Beft

(4) Clc- + (CH3);CH——= CIICH  + (CH3)sC:

KRG (3). (4), (3). (4) EXR.

7 (1) BHIEFTRBRNHLE.

(2) 1940 “FELARTAMTRAR 2 pe m AR AL G4 T3P R
Cl, 2Cl-
CH;CH; + CI'— CH;CH,Cl + H-
H- + Cl, — HCI + Cl-

O H LB BRI PH AH.

@A A A XA HUEAE A 3 B 52 N LR BT T REFEIR /N ?

(3) ZHARRNPH DRI, XU T4 R E?




2

-21 klJ/mol

@

AH = 59 kKJ/mol

@

(1) ¢l 2Cl-
Cl- +CH3CH; /" CH;CH," + HCI AH =
410 kJ/mol 431 kJ/mol
CH;CH,- + Cl, CH;CH,Cl + Cl-
(2) 1, 2Cl- AH =243 kJ/mol
Cl- + CH3;CH,—H— CH;3CH,—Cl + HCI
410 kJ/mol 351 kJ/mol
cl—Ci + H: H-Cl + Cl- AH = -188 kl/mol
243 kJ/mol 431kJ/mol
AL I8 L RO fE

pay

~/INF 59 kI/mol, EeFe (1) Al CGRIERIA ) #EATIE
femhifr %, RNELISHT, EEEWEFEFENRE. BT MR FHEn R TEARE,

Ao ARENRL. LKRRY, BhEMROESLFEENS . =M —6Er.

(3) AdHnTEl

C”}CH? + CII{ZCH: —>H2C=CH2 + CH;CH3

H
©H B dE TR RSP IR

M. 3R

2.1 5130k CH AT A S RIME R, TR RGE M A (B, 38 mé.
22 B FHMLEYIMRIER: (1) n-butane; (2) tetramethylbutane; (3) isopentane; (4)

neopentane.

23 BEH FHIHEHEMMIER: (1) Et; (2) i-Pr-; (3) neopentyl; (4) s-Bu-; (5) t-Bu-;

(6) Me-.

24 FIMLEYIRIMAARE RFEma, RigHEEHLE )z, HmSuE: (1D
1,1-dimethylpropane (1,1- ~H R 4E); (2) 2-ethyl-hexane (2-ZF4E); (3) isobutane (7
T%¢); (4) 1,1-dimethylbutane (1,1- ~FE T H); (5) 3,4-dimethylpentane (3,4- — FFE L) .

25 HARG A (3 @& FIkad.

(1) CH;CH,CH,CHCH;
G
CH;

CHy CHy
( 3 ) C:HS_C_CI:HCHCH(CH:;):
H txcucn,

H  CHy
(5) CHs=C~CHyC-CH-CH,CH,CH,CH(CH3),
CH; H CH,
CH(CHa),

CH,
(2) CH;CH,CHCH,CH,CCH,CH;
CH(CHj), CH,CHj

(4) (CH3),CHCH,CH(CH;),

(6) CHyCH,CH,CHCH; CH,CH;
H3C CHZ_?‘CH:;
CH;  CH,CH,



2.6 THUEYEARZANME, FRHEMK (O, 2 @4,

cHs
CHCH; CHy
C|H3 (’:HCH3 C2H5_(I:_C2H5
(1) CH;CH,CHCHCH,CHCH,CH,CH,CHj (2) CH3CH,CH,CH,CCH,CH,CH,CH;
H(CHj3), CH,CH,CH;
C\g,C\C/C
C\C C

2.7 (1) bR 2,2,4-=FH e P AN BRI SR LB LS (2) Bl bk
AT —F AR N R B 2= R E R .

2.8 RNEAER, B TSRk m B RMKFHS: (1) 33-“HERbE: (2) ERbT:
(3) 2-FA%EBikE; (4) 2-HEOKE: (5) ERKE. I8 HHPRF K — B E N .

2.9 R R b ia SR S Y BEdE A T 3050 A AR, B G e ) 4 B R B
R o il 25 AR bt o 0] s (1) X LeAb AP IR AR] Fof 5 R AR AU A o 1) 48 7 2 e b T 2
(2) FEERFHRH—EA LREWFEML S ?

2.10 MR —F B AR —F B hETEMRED, X BREWE XN T EK
HHREMBEREN —FEREL S M ERESEROMERE, 2R ERE L. k.

(1) WRIERIMERE, F3 TRBHEMIEEMN: CH;. CH;CHy . (CH;),CH-.
(CH;3);,C-+ H,C=CH:. CH;=CH—CH,-» C¢HsCH, . BEMREEIEW F (k/mol): CH;—H, 435;
CHs—H, 410; (CHs),CH—H, 397; (CH;);C—H, 381; CH,=CH—H, 461; CH,=CHCH,—H,
368; C¢HsCH,—H, 360.

(2) HRHE (1) WL, BT H RN FE Y-

C|2 CI2
HC-CH-CHy —i— ; CellsCHy —

3) %ﬁ@ﬁﬁ%%ﬁ:ﬁ, B R P S A AR %

2.11 EHTFIMEY—FRY E—RARWE, AR (1) T
(2) 224-=HE LT (SEELEH 4).

2,12 AERELEAAGBEEYR, LT OBEPER, WERENA, HFREMmIRGNHT
HESEMmBEHEE, SILaEREHIN, {BBRLILE.

2.13 BH—O0—O—HgMik &Y Bud by, & EHHE B hEEE R N5 R,
EBHRKEAELYE: RO—OR 197 kJ/mol, O—H 464 kJ/mol, C—H (°F#J) 415.5 kJ/mol.
B A A S A R — R A B B AT R

2.14 HBEUAMAZXE L FHHEDRIRBHZE: (1D BRI (2) 1,2-2RZH.

k
215 HRFHRR: A <= B==C, THRMLRERLFNE 1-1. i

2
(1) BANRN A>C R WV E R W ?
(2) PRHEERE, W LR SR E RN E ?




(3) "FHUE— 3 5 B /IR IE A ?
A. ki>ky>ks>ks B. ky>ks>ki>ks
C. k>ki>ks>k D. ks>k>ki>k
(4) B RERENEY? A
(5) H—MEBARERIEY? ¢

W

216 SERET RS 240 N A AR 2 b SRR AR
B, PO, SHEEA S BIARRAT R, et R gk SA—
SR,

h. SJESEEE

2.1
CH;CH,CH,CH,CH,CH,CHj BEd heptane
CH;CHCH,CH,CH,CH 2-HF 4 2-methylhexane
CH,
CH;CH,CHCH,CH,CH, -kt 3-methylhexane
(I:H3 !
CH5CH,CHCH,CH; 3-Z% %kt 3-ethylpentane
CH,CH;
CHs
CH3CCH,CH,CH; 2,2- " HIEE b 2,2-dimethylpentane
CH;
CHs
CH;CH,CCH,CH, 3.3-  H Rk 3,3-dimethylpentane
CH; :
GH,
CH3CHCHCH,CH; 2,3- " HEREE  2,3-dimethylpentane
CH,
CH3CHCH,CHCH; 2,4- RN AL 2,4-dimethylpentane
CH; CH;
CHs
CH;C—CHCH; 2,23-=HETH  2,2,3-trimethylbutane
CH;CH;
2.2
(1) CH3CH,CH,CH3  (2) (CH3)C—C(CH3);  (3) CH;CHCH,CHy  (4) (CH3)C
Hj
23
(1) CH;CH,— (2) (CH3),CH— (3) (CH;);CCH,—

(4) CH3(|2HCH2CH3 (5) (CH3,C— (6) CH;—



2.4
(1) 2-H1FH T4t 2-methylbutane fHi%: ik K IOmREE D 5.
(2) 3-F3EPikt  3-methylheptane 45i%: AL EK MM EE N 18k
(3) 2-H3EN K 2-methylpropane  fi1x: REMmAHAKHIE. 2. Hmiak.
(4) 2-H3EL4T 2-methylpentane Fii: &IEBAPIBREE N 35
(5) 23-"HHE Mk  2,3-dimethylpentane  Hii%: W M FER BRI EE 1) dmdl dn 5
2.5
(1) 3-FE S 3-methylhexane
(2) 2,6-—HH-36- - ZHFE4E  3,6-diethyl-2,6-dimethyloctane
(3) 2,3,5- = HH-4- KBt 2,3,5-trimethyl-4-propylheptane
(4) 2,4-—HIH LT 2,4-dimethylpentane
(5) 2,7.9-=H3-6-2"-FRANIE)+—%E  2,7.9-trimethyl-6-(2'-methylpropyl)undecane
(6) 3,5,5,6-VUH3L-3-2. 3 T4 3-ethyl-3,5,5,6-tetramethylnonane
2.6
(1) 3-Hi-4-F N H-6-(1',2"- — F B Y &R ) 58 )¢
6-(1',2"-dimethylpropyl)-4-isopropyl-3- methyldecane
(2) 5-Z.F-5-(1-FH-1"-Z 3N FH) Th  5-ethyl-5-(1'-ethyl-1"-methylpropyl)nonane
(3) 7-HEE3-23-7-(1 V- T B+ 4% 7-(1',1'-dimethylbutyl)-3-ethyl-7-methyldodecane
2.7

3FH 2°H H
H H HH-CHH
(l)gggzﬁ;1;7q71FH
H | HH-C-HH
H-C-H )¢
H I"H
H CHy ¢y H CH; Cl CH,
(2) C}Q—C—CPL—C CH; -~ CH,~C-CH,~C- CH;+—C}h—q CPL—C-CH;
CH, CH, ¢l CHy  CHy CHy  CH;
H Cl CH; H CH;
+ CH3—C CH-C—CH; + CH;—L CH~—C ~CH,CI
CHy; CH; CH,  CHj

28 (3) > (2) > (4) > (1) > (5)
HERYE S T RKDBFHS . 7R A 2 r8EMEE, 2300, B,
2.9 (1) XELEWH FHRMEARZERK. B, EARdREEemE T, o
DA RLBF 7 09— AUk (20 BT he. L
2.10 (1) MAERAEHIETLAE S, A BRGS0 KB T
CH,=CH* > CHy > CH;CHy > (CH;),CH" > (CHy);C- > CH,=CH-CHy > C4H CHy'
FrEL B AR E PR 4 -
CeHsCH,' > CH,"CH-CHy > (CH3);C+ > (CH3),CH" > CH;CHy > CHy > CHy=CH-
(2) CH,"CH-CHj;; CgHsCH,CI
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2.11
(1) CH;CH,CH,CH;——~ ,W CH,CH,CH;CH; + CH3CHCH,CH;
X X
A B
A B
X=(l 28.3% 71.7%
X=Br 1.8% 98.2%
CH; % CH; CH,
2) LH;—C CH,~CH-CH; 5~ CHy~ c CH,~CH-CH; + CH3—C CH-CH-CHj
CH; CHs X CH; CH, CH;X  CH,
A B
CH; X CH;
+ CHy~C~CH,~C~CH; + CH3—C CH,~CH-CH,X
CH; CHj CHy,  CHs
c D
A B C
¥=tl 32% 28.5% 18.1% 21.4%
X=Br 0.51% 9.22% 89.93% 0.34%

212 ARELGEEBRRT R BERAREN=FEAHE, 2HA.
INEEE L 2(C¢Hs)sC-
HEA TR EEESTRPHN O MEAR, WEAA T ETEND).
2(C¢Hs);C- +°0-0" — (C¢Hs);C-0-0-C(CgHs)s
FUHFESE G N EE O 5 R R R IA P, W B R,

2.13 —O0—O—HE 2RS4, RO—OR #EMAAE(L 197 kJ/mol, E?L)UJ LM TR

AGWRE RO, MNTI5IK H B2 RN

2.14
H pHH H HBr
H H H CH
CHCH-CILCH, ) C@:CH H C*ékc}b HiC CH3 Hé;tH
CH, 3 Cis 3 By CH; 3 i 3 Br H
H H H s
H H CH, H
H CH; H Hj H H H H
HC™ cH; HCTocpy, HsC ey HCoem
Br HBr Br Br,Br
H H Br H
BrCH;CHBr I oS! <y giORH
Br Br H H H
H H Br. Br
H Br H H
Br/ g, Br H Br/ g Br H
H g H H g H g

H
2.15 (1) J##: (2) B A—B R EASHRE: (3) BIEM:; (4) C; (5) B.
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