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3-PR-T-ZE-S5-TRHRTETHK

5—secbutyl—3—ethyl—7—methylnonane

2;315 EEiT_EHaEEFﬁ
2,3,5,5,7—pentamethyloctane

316;5_5$¥"4-W§£ﬁ

3.6,6—trimethyl—4 —propylnonane

7—ethyl-2,9,12—trimethyltetradecane

2y -_HRE-T-2E TR
7—ethyl—2,7 —dimethylnonane

TR

[(FBNB] (L REP KXRENE: (D) EREFRE ETE RTE. ~GTH =
FTERAMS;(3) 1°,2°,3°, 4 BERHE S,
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3@ 2-8 EHTILEDHD FEXEHK.

o XY w (5
O

~ H,C _ CH,

(111) (iv) O

CH, H CH;
W SOV N

H,C H.C CH,CH,
CH,CH,
CH, CH,CH,

(vii) O (viii)

[BER] O 23-—HREA-FTEDE 4 —cyclobutyl—2,3 —dimethylhexane
(D4-FE-1-ZE-2-FRAEH & 1—ethyl—2—isopropyl—4—methylcyclohexane
(i) 1-PFE-3-ZE-5-WEHF & 1 —ethyl—3—methyl—5—propylcyclohexane
(iv) i-1,3——HHEHFT LK cts—1,3—dimethylcyclobutane
(v) R —1,3-_HEHRT 5 trans—1,3 —dimethylcyclobutane

(vi) (1S,3R)-1,3-Z"H#-1-Z X F R4
(15,3R) —1—ethyl-1,3—dimethylcyclopentane
(vii) (1R,2R,48)-1,2,4-=HEHK O % (1R,2R,4S)—-1,2,4—trimethylcyclohexane
(viil) r—1,1-FHR - -3, -5-"ZEACO 5K
r—1,1,cis—3—diethyl—trans—5—methylcyclohexane

[(EENE] FRENP EXREHE.

IR 29 YT A KIAUNRES, B LAKIRE R, NREBR I, R IE X — FE 1T
AL/ VL

CH,
H,C
H,C H:C;
i Q_q (D Gii)

[(BZR] ) AAERCHK cyclopropyleyclohexane
(1) (1R,38) ~1-HHE-3-FHTHIF LK (1S,3R)-1-cyclobutyl—3—methyleyclopentane
(iii) (1R,38) - 1-ZH -3-Q2,2-—HERRIF 4
(15,3R)—1-(2,2—-dimethylcyclopentyl) —3 —ethylcyclohexane

[(EHAR] 2HGEREND EXRLERST.
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SIE 2-10  FHS5rTREAEE B FEEE R Y, 7T LB (b + R E RS
WX -0, EH TIaPmTh LB RK.

W > (i) <>—<> Gii) O_O

[BER] ) BHFFER bicyclopropane
(i) AT & bicyclobutane
Ciit) BRI % bicyclopentane

[BBNE] BALk P EX LK.

JE2-11 AP EXFETIRED.

CH.
CH(CH),
CH V H H,C
(i)@ ’ Gi) Q GiD)
CH
C,H, H *
ch- CHE
(iv) <I>—C2H5 (v) é@ (vid .
CH, H CH, CH,
H
(vii) o, (viid e (ix) éﬂ
3
0
H CH, CH,

[(BER] O URBR-1-FE-1-Z% - 3-FREFC K
(1R,3R) —1—ethyl -3 —isopropyl —1 —methylcyclohexane
D) (15,35) ~1-HE-3-HREF LK
(15,35) —1—cyclopropyl — 3 —methylcyclopentane

(i) 1,5 _H B8R 2. 5]k 1,5—dimethylspiro[ 2. 5 Joctane
(iv) 3-Z. & —3[3. 3. 0¥k 3—ethylbicyclo[ 3. 3. 0Joctane
(v) 1,6—-_F 23, 4|3 1,5—dimethylspiro[ 3. 4 Joctane

(vi) (IR,2R,45) -2-RWE_IH[2. 2. 1Bk
(1R,2R,45) -2 —isopropylbicyclo[ 2. 2. 1 Jheptane

(vi) (15,28,38) - 1-FH-2-RTHE -H[1.1.0] Tk
(15,2S,3S) —2-isobutyl—1 —methylbicyclo[ 1. 1. 0Jbutane

(viii) (1S,2R,3S,4S,5R)-2,5- —HE-3-ZH - [2. 2. 2] &
(1S,2ZR,35,45,5R) —3—ethyl-2,5—dimethylbicyclo[ 2. 2. 2 Joctane
(ix) 2—-BHE 4. 2. 0]¥Fkz 2 —methylbicyclo[ 4. 2. 0Joctane

[(EBRE] BFARRHT EXREGHE.
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SR 2-12 A IUPACHATFHika (AT . %30,

i
'1|3H3 CH,CH.,CHCH, /(CH; ), CH;
(i) (CH,),CHCH,C—CH, (ii) ) =c\
H CH,
CHECHEK /,CH%CH-" CICH, CH, CH,CI
(1i1) /C—C\ (iv)
ol CH, CH,CCH, CH;CHCI CH, Br
PR
H Br
CH,
(v) CH,==CHCH,I (vi) /\:§7CHZI|ZHCH==CH=
CH,
[BER] D2,4-—HHE - 1-RE 2,4 ~dimethyl —1—pentene
(8% 2,4—-—_FRM-1-4 2,4 —~dimethylpent—1—ene)
(i) (Z2)—-3,6—_HE-5—+—4 (Z)—3,6—dimethyl —5—undecene

(8 (Z)-3,6-—B %R+ —-5-4 (Z)~3,6~dimethylundec—5—ene]
(i) (75,32) - 4- B -3-E-T-[R-3—-F8K
(75,3Z)—7~bromo—3-chloro—4—ethyl—3 —octene
(B (7S,32)—4-Z % -3-F-T-RFE-3-4
(75,3Z) ~7—bromo—3 —chloro—4 —ethyloct—3—ene]]
(V) (Z2)-3-WLE-2-RFE-1,4-—F-2-%
(Z)~1—-bromo—4-chloro—3~chloroethyl - 2—chloromethyl —2 —pentene
(B -3-RWZE-2-RPHE-14-—HR-2-%
(Z) —1—-bromo—4-chloro—3—chloroethyl =2 ~chloromethylpent—2—ene]
TTE R AN o 3y & FHE SO A BTk 6 R
(v) 3—8l—1-T94% 3—iodo—1—propene
(8% 3By —1-4% 3—iodo prop—1—ene)
(vi) S-HEA-C-FHEACH -1-TH
3—methyl—4— (2 —methylcyclohexyl) — 1 —butene
[(R3-PRH-C-PEFEET-1-4
3—methyl—4 - (2—methylcyclohexyl) but~1—ene]
[BHREB] BRMNRKHE.
EAEREMLET  UNIRETRAMNASESABALZRN(MAENES) AENA LSRN TR A
MRS EEFEARTEFRNLEZEESANER)  EEMHIRO BB B, AR SE AZRA, &
PHERANIEPRAS —F k.
S 2-13 B FALA ML KR,
WD (E)-2-®-3-|-2-TH () 4-FR-A-FE-2-CHF
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(iii) 7 B B IR R

(v) 2— 1045 B
CHa\ ’/Cl
[BER] O —C
o N
1 CH,;
(iv) (CH;),C==CH— (v)

CH,CH:CH,CH,CH;

(vi) CH,=~CHCHCH,—
[(EBRNER] HEAREnsmmas.
S 2-14 Fh EXHE TSR E,

(1) (CH,;)»,CC=CH
CH,

Gin & H*‘:EC—CEC.—C H,CH.
H

{V) CHaCHzCHzCHzCECH
Cl

(vii) B'™~c—Cc=C—CH,CH,—
H,C~

[ZR] ()3,3-"HE-1-TH
(i (S)-2-HE-2-H-5-R-3-Ft

(iii) (R)~5-H 3 -3 Bt

(iv) (S)-2,6-"H¥K-4-FHh

(v) 1-2 %

(vi) 3—- 1R Ee3t

(viD) (R)—5-8 -5-R-3-2 4K

(vii) 1,2- RO RZ
[(BFENE] pEmeEndh Exag.
& 2-15

FHENP EXEEZ.

(iv) R THE
(vi) 2—JRE-3-T IR L

CH;

I
(i1) CH, CHg'{lZCH=[JHCH3 (1) OzCHz

Cl

CH;CH,CH=CHCH,—

Ci. CH;Br. H
(1) n::H:.,\«:i—f‘ﬁqc-i::iff,H;CH3
H CH;,
(iv) (CH;)ECHCHECEC;‘C’—,—CHECHs

(vi) CH;C=CCH,CH,—

(viiD) Q—CECO

3,3 —~dimethyl—1—-butyne

(S) ~5—bromo-2-chloro—
2~methyl—3—heptyne

(R)—5—-methyl —3—-heptyne

(S)~2,6—dimethyl—4—octyne

1 -hexyne

3 —pentynyl

(R)—5—bromo—5-chloro—3—hexynyl

1,2—dicyclohexylethyne

B FARE CoHo W A P A HE A0 BT A S H0 48 12 19 1R 4 5 4 4k J 3 S ] 43

[ER] A 6 MR EENRANRHE. ENNEHIAT EXREGEWT .

CH; H

C==C
s N
H (|:='CH;
CH;

CH;

|
{:Ha E=CH2

N/
Cc—C

/N

H H

(E)-2-B%-1,3-1R 4%
(E)—2-methyl—1,3 - pentadiene

(Z)—2-HE-1,3-R %
(Z) —2—methyl-1,3 - pentadiene
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CH;=CH—CH=C(CH,); 4-FE-1,3- R 4—methyl-1,3—pentadiene
CH,-C—C=CH, 2,3-"HE-1,3-T _ 4 2,3-=dimethyl=1,3—butadiene
|
CH,CH,
CH,; CH==CH.
N _
/C—=C\ (Z)-3-FXE-1,3-R"% (Z2)=3-methyl—1,3 -pentadiene
H CH,;
CH, CH:
N e
/C=C\ (E)-3-FE-1,3-=-4K (E) -3 -methyl-1,3 - pentadiene
H CH=—-=CH.

[(ZEEHNE] () A4RHENES: (2 BROP EXRESS.
@ 2-16 HHFH _HBesmiEX, S5 RmeakRe megr

() 2-HR-1,4—F "4 (i) (2Z,4Z2)-2,4— O 4%
(i) 1,2— 8 4% (iv) 3,5—-28 "4
[E%®]
H H
CH; CH, \c—r_:’f
o | 5 N /N
(1) CH;CH,CH;CH=CHCH,C—CH, (ii) C=C CH;
Hf} \”‘H
(fLAr — 4420 (g _—#i)
(iii) CH,CH,CH=C=CH, (iv) CH,CH,CH,CH,CH—=CHCH—CHCH,CH,
(RE &3 (L4 |

[(BEAE] () BBRMEHRNHEL: Q) HBRBRIS%K,
1@ 2-17 R IUPAC L0, EH FIML WM b EXEG LK,

H CZHE
e Ve
HEC_CK "y_-::H2 H,:,C—_c\ H
(1) ;'“C_C\ (i) /C—C/
H H H %’c—H
A
H,C
H,C H C; H; CH,
NS
(iii) C—=C C. H; (iv) \C—=C/ \H
SN VAN
H CH, H,C H
EARENE L ERBEAGT AR R SS.RIEK:ZSE,Z K50 S 5K, 0%,
[ZE] () (E)-1,3-R & (E)—-1,3—pentadiene
(i) (2Z2,42) -5—-FE-2,4—F (2Z,4Z) —5—methyl—2,4 —heptadiene

() (22,42)—-3,4-_"HIFE -2, 4- i & (2Z,42Z) —3,4—dimethyl —2,4 —heptadiene
(v) (E)-2-HE-4-Z B -2,4-O "% (E) —4—ethyl—2 —methyl—2,4 —hexadiene
[(EBAE] —mRah EXREME.
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@ 2-18 [ TUPACHW, A LML THEY.

CH=C H H  CH,
. . e . " S
(i) C=C (i1) CH=C—C H
e N N .
H,C CH=CH, C=C
~ ™
H;C CH=—CH.

CH=C—CH: CH,

111 —— 1V ™ e - 3

H.C CH;CHj;

[BER] WO (E)-4-PE-1,3-C -8 -5-% (E) -4 —methyl—-1,3-hexadien—5-yne
(i1) (55,3E)—-4,5-"HE-1,3- B _HF-6—-8 (55,3E)—4,5-dimethyl—1,3~heptadien—

6 —yne
(i) (E)—4,5-"_HE-4-F#H-1-H (E)—-4,5-dimethyl -4 —hepten—1—yne
(v) 1,2-Z(4-HE-1,3-FR_MEEIZ R 1,2-bi(4—methyl—1,3—cyclopentadienyl)
ethyne
(BBAE] Bmh AXEEHE.
SB2-19 EHFHILEYHS EXLHK,
H,C CH,
™~
. =C
. : . e AN
(i) @cmcmcm (ii) CHg—Q—CH\ H
CH,
(CH; ),
H;
i) Hg:d (iv) @ic
CH:CH(CH,),
{.:Hg HgC
w 0 b csme ™ Y-cumcr,
(CH;):CH CH:CH;

[(BER] O FEFR% propylbenzene

(i) (E)-3-HRE-4-FRHFERE-2- LK (E)-3-methyl—4-p—methylphenyl—2—pentene

(iii) B =/ T HH H m —tertbutyltoluene

(iv) PR THP X o—isobutyltoluene

(V) 3-E-S5-RAERE 3—ethyl—5—isopropyltoluene

(vi) 3-FRE-4-7Z ¥ 7 8 4 —ethynyl—3—methylphenylethene
(BBAE] Heah 264,
SIE2-20 EHiFHlamastE R R L& R,

(1) 1 —-phenylhexane (it) 4 —isopropyl—o—xylene

(ii1) 2—tertbutylmesitylene (iv) 3—ethyl—4 —benzylheptane

(v) 2,3—diethyl—1-p—methylphenyl—1—octene (vi) 3 —phenyl—1—butyne
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JMA R E

(&%)

(i) QCHQCHgCHzCHQCHECHg
CH,
(i) (CH, }zCHGCHa

CH,
(i) CH,@C(CH; )s
CH,

CH,CH;
(iv) CH,;CH;CH,CHCHCH,CH,

e )

1-FRECOHE

I-RHEES _HE

E—EQTE—LE‘S-EEF#:

3-ZE-4-FHEE

C; Hs
|
(v) cm—{ >—CH=C—CHCHECH,CH,CH3CH3 2,3- " E-1-NRERE-1-FR
|
C, H;
(wvi) CHECCH—< > I-ER-1-TH
|
CH.
[(EBRNE] Frmgmad X Xe%,
JJ@2-21 BT ER.
(D MLE=RTHE (i) (8] 3 7, bk

(iii) 4-4BZMBHHEHE -2 O/
[&%]

(i) ccm;m@cmcm

H_EHz
Gi) ¢ ?HCH—CHCH;

CH,CH;
[(EBANE] FuEngmngs.
S 2-22

(i) WJ\

OH

(iv) Qf\/tv" (v) ~A

H
(i1)

Gv) 3-HE-S5-MRAEEE-1-RE

:C
o

: |
(IVJ (CHg }zCHGCHzCH: CHCH_CHI

CH.

A TUPAC sy & FAkE (BT .. %30,

OH
(11) m (1i1)
O

(vi1)

N, .
o
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O
) COOH o . Cl
(vit) A/l\/\/k (viii) _ OOH (ix) |

O O O O
fLﬂfkw’ : %fkﬂf¥~ . )waﬁ
(x) (x1) (xi1) k
CH.
oy 7SN ,
( xiii) | (x1v) (:S\NHCH,
(¥®] h2,5-—HE-3-O8 2,5~dimethyl -3 —hexanol

() 1-(4-RiERxH ) -1-72. B 1—(4 —isopentylcyclohexyl) —1 —ethanol
(iii) 3,6,6— —F FL gt 3,6,6 —trimethylheptanal
(iv) 2— R -4 -V TEE 4 —cyclopentyl—2 —ethylbutanal
(v) 2— %08 2 —pentanone
(vi) AHIREF D EERE cyclohexyleyclopentyl ketone
(vii) 6—H R -2 - F b 6 —methyl - 2 - propylheptanoic acid
(vil) 2-U-ZHTRHF ) LM 2— (4 —secbutyleyclohexyl) ethanoic acid
(ix) A EFBRE cyclohexyl methanoyl chloride
(x) ZBA MR ethanoic propanoic anhydride
(x1) P =% T tertbutyl benzoate
(xii) Ny N—-Z 2.7 Bl N, N —diethylethanamide
(xiii) B3 73 AR ethyl methyl propylamine
(xiv) 1-FE-2-PEHRIFOE 1—methyl-2—-methylaminocyclohexane

[(EBRNE] SEHFLLEUHD K LAHL.
@ 2-23 SEHTFIEDHBEAME LK.
() 3-H -3 (D 2,2-“HE-3-FARCE (iii) 2—- A -3-3F/
(v) FHEHR (v) 2,3-_Z. %M (vi) ZBR3FC B
(vii) =2 Bk Cviil) T BER (ix) B THE
(x) N,2— " H 2 % ek e

[BE] O /X(;{ 4 —methyl -3 - pentanol

(11) /\LCHG 4 —1sopropyl —2,2 —dimethylhexanal

O

1]
(iii) N\/JY 2 —methyl— 3—octanone
. ‘yelopropyl formic acid
(iv) [>—cooH e

(8 cyclopropyl methanoic acid)
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(v) COOH 2,3 —diethylpentanoic acid

O

(vi) /H\D‘O cyclohexyl acetate

(vii) KNN triethylamine

O
(vii) /\/I\Br butanoyl bromide

O O

(1x) H 0)\/\ formic butanoic anhydride

NHCH,
(x) N.2-dimethyl pentanamide

0

[EHAE] (D BRAXRSAILAWHLER; ) SEXTRALENHBLHE.

S 2-24 H IUPAC &3 FHlkEY (h3) .,
HOOC

o, H OH OAc
i X (ii)
H OH AcO\*/DAc (w COOH
0
Cl
0

O0OH
CHO
... NC CN 5
(viii) JJWE;:K (ix) }hNJJxJAfoNHz

0O 0O
x) 2 NQ”Gf
NO;

[(HFXR] ()2.2-—BRE-1.3-FH_-® 2,2-dihydroxymethyl—1,3~propanediol
(i) =Z B H B glycerol triacetate
(iii) e -1.2,4— =56k cyclohexane—1,2,4—tricarboxylic acid
(iv) 3S-HE-3-HBE R B 3—formylmethyl -3 —~methyl pentanedial

(v) TE& butanedioyl dichloride
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(vi) T MR B _ butanedioic anhydride
(vil) 2- . B R HCFH 2 —acetocyclohexanone
(viid) 3-MEXR_NF 3 —cynopentanedinitrile
(ix) 2—- R ET Btk 2—-methyl butanediamide
(x) 1,2,4— —PHEX 1,2,4—trinitrobenzene

[(BEAE] ZEHEALAYND EXRZEHE.

J@2-25 fEHFRAN CGHLO: WHERHEPEE 15, SHENNER/ER, P &
NREMBEMBZ.

[FE] () HOCH.CH,CH,CH—CHCOOH b-Bk-2-C M

6 — hydroxy —2 —hexenoic acid

]
. | - E-5-HiAOE
(i1) HOCH,CCH,CH,CH,CHO
6 —hydroxy—5—oxohexanal

O

|| 1!4-:. '__3_ —2—"
(ili) CH,OCH, CCH—CHOCH, FEE-3-THR-2-M

1,4-dimethoxy—3-buten—2—one

(iv) HC=CCH,OCH,CHCH.OH
| 1-0-(2—propyl) —1,2,3—propanetriol

OH
O

u st
(v)  HOCH,CH—CHCOCH, CH, -2 TRB N
ethyl 4 —hydroxy—2 —butenoate
]
S—-PPEE-3-FILRE

5 —methoxy—3—oxopentanal

9.

i —oxohexanoic acid(or hexanal acid)

|
(Vi} CH: DCHE CH?CCHZC’HD

0
| st R 3
(viii) HOCH,COCH,CH;CH—CH, RELM-3- TR
3 —butenyl Z—-hydroxyacetate
O 0

=130

propanoic anhydride

. I I
(ix) CH,;CH,C—0—CCH,CH,

O O
LB

ethyl acetoacetate

[
(x) CH,CCH,COCH,CH,

0 o)
Z BT B

methyl acetopropanoate

. I I
(XI) {:Hg CCHzCHzG{]CHJ

CH, O 2- -3 B3 -y T ARl
(x11) ﬁ 2—methyl—3 - methoxy—y—butanolide
CH;(C

(or 2= methyl—3-methoxy— y—butyrolactone)
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H; 2~ R-2,3-FET 8P A
( x111) CHJ‘WQ_ :
“O0CH,; methyl 2,3 —epoxy—2 —methylbutanolide

3vd- —HEE-1-TH-1-8

3,4 ~dimethoxy—1-buten—1 -one

(xiv) CH,0CH, (ISHCH—C=—O

OCH,
(xv) ey 3 -4 - B ET M Y
HOCH,CCH,COCH; methyl 4 —hydroxy -3 —methylidenebutanoate

E U EERNEEESE, AEEENE. SIFERLTUEBHRERANER,

[(BEAE] () EASRFAENES. SXRBEHT; ) EHEREALEYNEH LS,
(3) ZEERALSYHP KX REHEZ.

S 2-26 SHRTIEhasHEmR.
(D 5-FHE-1,3-FE-2-8FE5Hk (i) 5-Z#-3,4-HE-1-FH -6

(i) EH-15-7 -5 (iv) 1,2—epoxy—1,2,3,4—tetrahydronaphthalene
(v) 1,3 —epoxy—2—methylpentane
CH; Cl CH,CH,
[&%] o | | G
1V CH,CH,CHCH,CHCHCH, ) CH,—CHCH-—CHCHC=CH
No” o/
'/\D/ﬁ
0 0 0
(i) D (iv) & |
L .
O O
N/
CH;

(v CHnCHzCIIfr:IICHz
No”
[(BEBANE] sFEmEBnmg.
S@2-2 MEEGAEGS FIAAY R . H0),

B @ (Ho (i) cH,cr—(  )—coocH,
7 OCH
(iv) ﬁ (V) (vi) *
L __cho ﬁ)\/ ) CH;O\)\/CH(}

Cl 0
(viD) §ycm Cviii) Y (ix) um@-moﬁ
HO

CH, 0 >~

O

(x) ﬁo)\cD(}H (xi) )\/kconn (xii) CQ/\J\ Gl
o,



FLF AWits
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0

Br ¢
( x1ii) \)\ (xiv) H \A‘[)l\NHCHH (xv) DgN—Q—C{JCI
COOC,; H;

0O Cl

O

(xvi) H?NJ\(J‘\(”HZ (xvii) Ph-)kDJ\Ph

Cl

CH,CH;

[BE€] ) Foxm
(i) Ao EE
(i) Xf Z B3R 2 3 B B B AR
(iv) p-FE TR
(v) aya— _HHH -3V E
(vi) foy— —_HERELTHE
(vi) 2-F -5-BHEEHER
Cviii) X B S 3k 2K 7, ¥
(ix) X i 3t 3 R g
(x) a— CEEFM (K o — 2 HEY B
(xi) a,y— LGB
(xii) - BEH
(xiil) o— RACEEBR 2 BR
(xiv) N-B ¥ —,y- — BT B
Cxv) X i 2 5 B g o
(xvi) 2,3—-—8& T W
(xvil) Z& B 8 BF
(xviil) X2 — F 86 — H g
(xix) 2— -3 -FK LTI
(xx) p—H & —y T A ik
(xxi) — 7 Bk
(xxii) B Z 332 B pk

[(ZBAE] BXTRALSDOEEN L.

OH

0

(xviii) CHsc}DC—--CDDCHs

(xx1) (C,H;),NH

neochexyl bromide

cyclohexyl chloride

methyl p—ethyleyclohexylformate
—methyl butanaldehyde
asa—dimethyl—3—pentanone

B ry—dimethoxybutanaldehyde
2—chloro—5—hydroxybenzenaldehyde
p—methoxyacetophenone
p—nitrobenzoic acid
a—ethoxypropionic acid

a y ¥y —dimethylvaleric acid

g —naphethalene propanoyl chloride
ethyl a—bromobutyrate
a»y—dihydroxy— N —methylbutyramide
p—nitrobenzoyl chloride

2,3 —dichloro succinamide

benzoic anhydride

dimethyl p—phthalate
2—methyl—3—phenylpropanonitrile
f—methyl—y—butyrolactone
diethylamine

ethyl methyl cyclohexyl amine

R 2-28 FARERTHAFRAR CH, 0 MFTH R4S oK E#HR, HRIE A A A

XEAEY (R ),
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(%] SNNOH A]/ )\/UH

ETH —HTH FTH =HTH
n—hutanol sec— butanol isobutano] tert—butanol
N[ }"‘«.. )\Ux" ﬁ{jf”““x
FEHER R &S -
methyl propylether isopropyl methyl ether (di)ethyl ether

[FBAR] (D RASRHENES, (2 ARKXFAENEW; (3) RN EENSLE,

A8 2-29 RARKABHA TR N CHClMFA RS FHE AT ERE L RELE
Y (R3O0,

[%i] e IET #& n—butyl chloride
A‘L: THTEX sec—butyl chloride

)\/":1 FTEE iso—butyl chloride

*C] “HTHE tert—butyl chloride

[(BERNE] (L ASRMEOES;2) BREXELFIEH; ) FRBHOEESZE.
A@2-30 BH4FRANCHOBRSREANBOFE RS SRENEHRER, FEEGS

AEmAXEAEY(HP . ED .,
1
(%] CH,—CH—C—CH, 3— T 4 3~ butenone
CH,=CHCH.CHO 3I-TiRE 3—butenal
CH. CHQO
S e
/C=[:\ (Z)-2-TH®RE (Z)-2-butenal
H H
CH, H
N
;”LQL\ (E)—2-THE (E) -2 —butenal
H CHO
T
CH,;=C—CHO - ENHRE 2 ~methylpropenal

CH=CCH,CH,OH I-Thh-1-m 3—butynyl—1—ol
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W
CH=CCHCH, (R (8S)-3-THh-2-® 3—butynyl—2-ol
| (+)
OH
CH,C=CCH.OH 2-Tth-1-8 2 —butynyl—1—ol
CH,—CH—CH—CH, (R)F(S)-Z.IHRHFE7 vinylepoxyethane
0" (+)

k.3
CH,—CH—C~CH, (RYE(S) -1 - R -2- FHEFE L 1-methyl—2—methylene epoxyethane

o (£)
CH:CH
ﬁ/ : * LR E ethylepoxyethene
0
CH3 {.:Hg
\W/ 1L.2-"HRFHE L& 1,2-dimethyl epoxyethene
0
D-_CHD AR cyclopropyl formal
DI() T i cyclobutanone
H,C
9] (R (S -2-FRAFAN 2—methyleyclopropanone
(+)
HO
*
W}CHE (RYF(S)-2- FHEFRNME 2—methylidenecyclopropanol
(+)

1. R R HI D BRI AY K — X R BR A
2 ABUARSRHENESE R RS AR, FARRARES 2B 55 E .

[(ZBAE] (D FHRMEREES: (2) KAWL EL; D BXLAWH T KR
460 4

J@2-31 BERFETFHERNFEIRHE A EEGBEGLXELaW (Rt %),

() 5+FRH C Hyp (i) BETE45H B 3 68 A M 1A e
Gi) rFHHRERF -8 Gv) MiE EASEeRE
[ﬁ-ﬁ] CHEC----fll=CHg 2-FHE-I1-TH-3-t 2~propyl=1=buten—3—yne
CH.CH,CH,

CH,

CHEC—[E—CH-—-CHZ 3, 3- "W -1-RM-4-4  3,3-dimethyl—1- penten—4 - yne
Eh,

CH=C—CH—C==CH; 2,3 - " HE-1-RE -1 2,3—dimethyl—1—penten—4 — yne
Cn, cn,

CH=C—C=C—CH; 3vd-—_HRE-3-E-1-4 3,4 ~dimethyl-3 - penten—1- yne

-
CHCH,
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[(EZAR] (L) ASFHEHBESHNESHET; () BREOP EIRENE,
SJA2-32 BEhLHFAACGHoMBARERNEMER. HHREGZEMLILELEY

(.30,
[ﬁﬁ] @ -CH,CH,CH; W% propylbenzene

@CH(CHa ¥s RHREE isopropylbenzene
“H,

d—CHging 1-PR-2-7Z8X% 1 —ethyl—2 —methylbenzene
CH;

{ 3 1-PR-J-7 % 1 —ethyl—3 —methylbenzene
CH,;CH,

CHS—Q- -CH,CH; I-FHE-4-Z 8% 1 =ethyl—4 —methylbenzene
CH;

{ CH; 1,2,3-=H X% 1,2,3—trimethylbenzene
CH,

"H,
CH;~ CH; 1,2,4-=H 3% 1.2,4~trimethylbenzene
CH.
CHE—{{ 1,3,5-= % 1,3,5~trimethylbenzene
e,

[(BEAE] () FHERMESRHE; ) BERNG KTEGHE.
1A 2-33 BEHAM _HEACKNEHERRTIMNT EXES%E4%,

[gﬁj <:>< L, I-—HEHFOH 1,1 —dimethylcyclohexane
{ J i=1,2- " HFRHHF cts—1,2—dimethyleyclohexane

(IR.ZR)~1,2- "W EH s (1R,2R)-1,2-dimethyleyclohexane

@ (15,28)-1,2-"HEFRHE (15,25 -1,2-dimethyleyclohexane
O Wi-1,3-—HRERCE cis—1,3=dimethyleyclohexane

(1R,3R)~1,3-"WRHEHK (1R,3R)-1,3-dimethylhexane
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O (15,38)~1,3-—HEHKEH (15,35 -1,3-dimethylhexane
l: J Wi —1,4——H R &H cis—1,4 —dimethylhexane
O B-1.4-"HEFIE trans—1,4 —dimethylhexane

PE: 250 T )R A AT LU G L 52 3k R SR keI A0 M B, 43 F o A5 o R B, BB R, S R R IR
JB R R R R T M A,

[(EENE] () ZBURIFCEH & FFE 4 T (2) FRE R I T 5 H & 5 i L 5 M ik a0 15
SE;(3) MEEN P LRSS .

2]/ 2-34 H IUPAC én&B¥ma Filiba.

- cl
M Gi) Gid O

Cl Br H,C,
Br CH, Br
(iv) O (V) CH,CH,——CH,cl (vid ,J
i CH(CH,), (CHy),CH (.
Be CH,
.. Br J\/UH
(vii) (wviii) H;C cl (ix)
Cl
CH, Br
CH,
_ OH OH
(x) /m)\DH (xi) >+T (xii)
OH
CH,
CH,CH,
HO-
( xiii) N " G C> (xyy P —CHO
OH
(xvi) OHCAOfCHU (xvii) UHC_@—(O (xviii) Q<i>==—(}
Ph CH,
N 7 Ph
(xix) /N '
H CCH, (0 ~Cech.
I CH,00C g
0
COOH
.. COOH
( xxii) ( xxiii) .

HOOC COOH PRGN
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O
(xxv) /N\/NHCH3 (xxvi) Q—=I‘~HL‘H2{;HECI-IS (xxvii) ~~N~_~

O Br
(xxvii) O/H\N,f“m (xx1x) x’o\,/\cj (xxx) H\
| 0

(I)H
(xxx1) ™~ ' O~_~
/\{gv
[BER] )2.2-—HE-S-—EHERERE 5—chloromethyl—2,2~dimethylheptane
(1) 2,6~ _HHE-4-7Z R -3-REFEE 3 —bromo—4—ethyl-2,6—dimethylheptane
(i) B -1-Z2#F~-4-FH Ok trans—1—chloro—4 —ethylcyclohexane
(v) R—1-1R -4 -3 5 trans—1—bromo—4 —iodocyclohexane
(v) (R)-2,3-"“HE-3-FPE LR (R)—~3~—chloromethyl—2,3—dimethylpentane
(vi) (R)-3-BHE-2-B-2-BT I (R)—2-bromo—2—iodo—3—methylbutane

(vii) (15,3S,5R)~1-H R -3-|~-5-RAD 5t
(1R,3S5,55) —1-bromo—3—fluoro—5—methylcyclohexane
(vii) (2R,35)-2,3-"@-2,3-—_® T (2R,35)-2,3—dibromo—2,3—dichlorobutane

(ix) 2,2—- _HHE-1-NE 2,2 —dimethyl—1-propanol
(x) 3—1EM—2-B% 3 —penten—2—ol
(xi) 5—E-3-Oh-1-¥ 5—methyl—3-hexyn—1-o0l

(xii) 3,6—- _HE-3,5-Hc _#H-1.2- 8%
3,6 —dimethyl—3,5-cyclohexadiene—1,2—diol

(xiii) 3,5-F " Hh—-1,8— "M 3,5—octadiyne—1,8—diol

(xiv) (1R,2R)-2-Z.BEHCOF (1R,2R) —2 —ethylcyclohexanol

(xv) 3—-FEIAIHHE 3 —phenylpropenal

(xvi) Ok -1,4- "8 cyclohexane—1,4 —dicarboxaldehyde
(xvii) p—NABERFEFE p —propanoylbenzaldehyde

(xviii) ¥[4.5]-8— ¥ spiro[ 4. 5] —8 —octanone

(xix) 3~ E-4-FKHK -3-TH-2-8 3 —methyl—4 —phenyl—3~buten—2—one
(xx) (R)—-2-# K -2 1879 B 5 85 methyl—2—bromo—2—~phenylpropanoate

(xxi) (1S5,45,55,6R) —4,5,6 - =B & —IR[2.2. 2]-2 -
(15,45,55,6R)—4,5,6—trimethylbicyclo[ 2. 2. 2] -2 —octanone

(xxil) HEE=3RA methanetricarboxylic acid

(xxiil) (E) —-2—-RFAE-3- K H8 (E)—2-(2—propynyl) —3 —pentanolic acid
(xxiv) (S) - (3-HILH D FH)H g (S) — (3—oxocyclohexyl) formic acid

(xxv) HFEEXFE methylacetone

(xxvi) N—3R 3K F 7 fe N —cyclopentylidenepropylamine
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(xxvii) N-H E-N-Z ER I N —ethyl—= N —methylpropylamine

(xxviil) N—HEH-N -7 B ®F B N —ethyl= N —methylcyclohexylmethamide
(xxix) FEE 2 EE chloroethyl methyl ether

(xxx) - HE-1,3-FEHE -2- R ¥k 2—bromo—1,3—epoxy—4 —methylpentane
(xxx1) 1, 4—-—_ZEHE-2.3-T 8 1,4 —diethoxy—2,3—butanediol

[(BBEAE] SRANKENT KXREHRE.
I 2-35 HHTFIMLEamER.

(D) (R)—2-HHE—4-ETL (ii) (2R,3R) —2—-$§ —-3-pu 4
(iii) (4S,5R)—4-Z2 B -5-RBFEE-1-4%kx
(iv) (18,38)-1,3—-—EH L (v) (3S,4R)-3-HE-4-BERM
(vi) (3R) —3—H 3 —4 - & {108k (vil) o— B BN T 8 — B
(viii) (R) -p—H & T P Bg (ix) N-Z 2T Bt
(x) (1S,4R ) - 4-HEE-3-EtHC-1-B @
[(&F®] O "R (i) CHECH‘:>_<C1
CH;CHECHECHECH;_—'( I
. . CH,
CH,CH(CH, ), I H
Cl
CH;CH,CH,CH.CH, H .
(D o QH__ - CH,CH, ()
(CH;),CH CH;CH,(H;Cl
H,C H
b COOH
(vy HOH (vi) \R/</
H--7 ’ 0

CH; CH,CHO
O

0
H,C
(vii) I (viil) H,C- O

\1/ H

0
' 0
(ix) ]:bw—/' (x) DH("@?
| H ‘OOH
0

[(BBAE] (D) BHMEHWHXNER; (D) EHR N ERESL.
I 2-36 SHTSaYMmER, AT THE.

(1) (S)—1-chloro—3-methylhexane

(i) (3R,55) -3 —bromo—5—methylheptane

(ii1) trans—1—chloro~4 —chloromethylcyclohexane

(iv) (2R,3S)—2~-chloro—3—ethylhexane
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(v) ethyl 2—-methylidene valerate

(vi) acetonitrile

(vii) N—methyl—N’—vinylbutanediamide
(viii) propenenitrile

(ix) heptanedioyl dichloride

(x) glycol diacetate

(xi) monoethyl oxalate

(xi11) 3—benzoyloxypropionic acid

(xi11) 1-methoxy—4—(1—propenyl)benzene
(xiv) 1,2,3 —triethoxypropane

(xv) 1-ethoxy—4-methoxybenzene

(xvi) 1—ethoxymethyl—4 —methoxynaphthalene

o 3
[BER] O CHJCHzCH?—C'::%P (S)-3-HE-1-HC&
CH,CH,Cl
CH,CH.__ /_.Eﬁ
(ii) 1. C—CH,—CZ (3S,5R) -3~ F 4 ~5— 0 g 4
ch CH.CH,
CH.Cl
Gii) O -1~ - - WA A
Cl
H Cl
o< " (2R,39)-3-Z. % -2-REH
CH;CH,CH, CH,
CH,
I
(v) CH,CH,CH,CCOOC, H. 2—E BB 7B
(vi) CH,CN ChF
D el
(viil) CH;NHCCH;CH,CNHCH==CH, N-HH®-N-ZHRET BB
(viii) CH,=CHCN 345 i
u|:|} 0
. |
(ix) CICCH,CH,CH,CH,CH,CCl ;. 1
1 |
I |
(x) CH;COCH,CH,0CCH, . S ]
(x1) HOOC—COOC, H, YR

O
) |
(xii) QCWHzCHzCDDH 3-XHFRERXA™M
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(x1i1) CH, 0—@!‘: H==CH—CH,

( XiV) C_g H5D_CH2CHCH2_C}(:2 H-g.
0C, H,

(xv) CH,0— S—OCH,CH,

CH;OCH,CH,

> (]

OCH;

1-REE-4-AHEE
1,2,3-=ZEERK

|- -4 -ZEEE

I-CEP -4 -PEEZE

[(BBAT] () SHFMEWHTTHEE; Q) SN TEREEL.
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(i) (CH,),C (ii) (CH,);C—=C(CH,),

(iii) CH,C=CCH; (iv) (CH;),;C—CH—C=C—CH—~C(CH,),
[E%]

(1) (i1)

(i11)

[ZBRB] e 5 4 3 2 W B 7 e g
TR 3-2 WS R LR Newman 20 H A2 A0 R 2 |
[BR] ARAZSXANEBXFRRENS

H H
H H . H H
ZRAHER H),—Q‘ " H / CH,
H CH, H H
H” “H CH,
e K e = Newmanzt
H
H H i
- Sow ik l‘j_i—- s'CH, HH 3 H
H HH H,

A &, 3 =t Newmanzt
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[(EEARE] (L AENLED T EREHMEE TR @E R Newman X #1488 A 0 Ei
(2) M HEAR . EXAHNSEHNESEXHR S,

2@ 3-3 HEREE TS TR ERE.
(D) H 7% (i) 37 8% CGiii) 3— B By b (iv) 2,4- —HRD £

[E®] (O H H (ii)

H H

Gid)  HH I _Hy (iv) HH yy gy
H H
H H H H

HH HH HNy HH

A I E SR B AR 3 I 3R, B A (] — AR B B T R BB A AL RT3 X%
(EEAE] Q) RPWSHOES; ) HAERRLHERERNEERER
S 3-4 [ Newman R iF HH FH 4 F o 2 .
(i) 2-WZ M (i) 2-BH 7B
[BR] GEWRAHS, KAERENA THUMMEX WS N T ENEELR. BYS4F/E Y
WRTTLUE B FRAEE, i FRRBMOERSBREMSOER, XXPFEEULMEL
MEBERAEE. FUABHER Y.

(1) F,,-fH (ii) 1,‘1

SN

[(ZHRE] () KBEHRNES; (2 ARSHBMERIXER;(3) Newman 3 8 i 1,

35 HERAEHCR,39) -3-HE-14- M -2- TROKBHRRA (REE C(—
COHEMER).

[(E%]

4
CIH,C' H_ .

He”3 2
H,C CH)CI
1

B 8 B RESRE R C(2)—C(3) A BERE , Pt FUBE il ) 205 e 56 16 7 4 A 6 A Aob 0
EXALEENA] . AR E AR LSRR E BB RAL ] — R R B R E RS,
—RUIE DL AT 238 08 A S AL B R R R AR M B, BB A o S Ak
’E.

[(BHAR] () BRELHRSHEH; (2 R, SHES; ) RBWSOES, (1) SHL K
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E—3%g THARL

i ¥ .

318 3-6
[E%]

C-H5C HE&HMEEN4 klomol ',C—-HY5 C-CH; EEAMGER N5 3 kl-mol ',EHE
BRMHMRP,A—-1TC—H.C-HE®R,ATC-H.C—CH, E&, rLIEBRURR MR

LR TR F R C—C @y MiiER 360 R & MM RMEREXRE,

1 1 1 1 1 L
60 120 180 240 300 360

He ()
RTHHSHNBEEXER

A BERIAEL Y 14.6 kJemol ?,

(1) BRTHRATHER;(2) HEAEXRENLH,
T4 BT B T 2 P B T 7 2 et B L e B g AR
[(ZER] AAEANEAGRAUTILHEZESERG.

[ZEHAR]
21 3-7

(1) HTFEAEEF2ZEIAERE /M von der Waals 222 M, FrLI =4 HERF h, RN EE
F 5

(2) HTHHBRAEMAER, FRARBKAE B FEBHEL FAEAR.
(3) HTFRAATE sp’ RAKMBEMSIEMATKS EAEFE.
(O HTAHZERBHR BSRBZEINBFaBL™EHRFR  EANREFE.

[(EZNE] 4H50 TREHNRXER,

3-8 BEHTILAVUHABREMNRN - WS ERE RGO dEBRRS FRRMA

HFEHBK BB &R C).
(1) LEID L

K-

(i) MK D5
CH,CH,

P
—

Gii) HE ¥

CEBEEBUAFRBURNBEEN 7.5 kJomol ™',
AG=—RTInK=—(8.31X107° kJemol ™' +K™') X298 K X InK

F LA
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K=20. 66
XA K K=[F@m$ ]/ HEHN%]=20.66:1

B LA [?ﬁﬁﬁ]ﬂ—{f%—lxwo%ags. 4%

[HRHE ] =t X 100% ~4. 6%

20. 66 +1
# OPEFEHEE KR 20.66, HI#MKKNTEY 4. 6%, FEARMHERNY 95. 4%,
(i) Br

mﬂr
(1) OH
— X\ on
[(BHBAE] () WSBRENES; () WSRO TE.
JM3-9 ERTILSYBRKSH XK BB - RERER EETNN

PEEE .,
Br OCH:60H
(i) (i) Gii) Giv) O
CN
[Z®€] D I
LI, — N\
CH,

BUE 37 B AR B A BB
=% 1.7 k]*mol™! 7.1 kJ*mol™"—1.7 kJ*mol ' =5. 4 k] +mol™’

3BT BRMERBUR B (AR AR T, FUARBRBHE
8 7.1 k]J*mol™! )
(ii) Br

Br
m}h - T//l}

I8 B 7 B (R BUR A9 B B

Z% 1.7 kJemol™! 1.7 k]J*mol™ ' +2.9 kJ*mol ' =4. 6 kJ*mol ™"
FEEE T BAMPRBALE [ ERXCARBRE TFUERERE RS
#EEEH 2.9 kJ+mol™!

GiD) B
&7\0}1 -——:%

NC CN OH
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W H T B AR B A Ak
#% 0.8 k]+mol™! ]D.S kJ*mol '43. 3 k]*mnl_’=4. 1 k]*mol !

¥ 3 7 37 B A AR B B 2 B [ ERUERBE TULEREREWE.,
% 3.3 k]*mol™?

(iv) COOH OCH,

Hﬁi¢£:::7j-—* RC::ELfmm

B4 2 1 BU AR R U B
BB % 2.9 k]+mol ! 5.0 kJemol ™' —2.9 kJ*mol '=2.1 kJ+mol !
REFTERAMERBAMSE AARERBRE TUER BB HME .
% 5.0 k]*mol™!
[(EHAR] (O KRGS HRERREBHROBE D EHHREREB BRI L,

@ 3-10 EHTFIIEYREBHE.

OCH, CH,
(1) i (11)
(CH,),C C.H,
CH, CH,
H :
Cli _cn,
Gii) UﬂE;K;L
i CH,
[#FE] O HOC OCH, Gi) CH,
CH, H,C H,
(111) H ql (iv) H
r‘-—-‘-\-‘_—h-_-—'—
H - o
CH,
H

ANTCH LR AR, E ORI E W R R & 4 B ER T, 1L R 882 A i B 4L 2 B

FRE.

[(EBEAE] ok I+ MR+ A 25 %00 2 (2) Hassel HL0; (3) Barton
A () MPEARE NS G) KBRASHESMEL,

STE3-11 B THRHAN U YHRENE. (B HERENHEARNER » P55 FRUT A 2

T ENRBENE.)
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(i) CH, CH, (i) CH;,

[BE] FFEHER ML EENE. R HEAZ0ERBIBN 0./ LB MIRE,
WHERITE: ODHNEEIR+EAE . RBHER P EINFARHE.
DOHERITEHLWFE AP —-THEN AFREH NP, BHFREEW; B—4
REX AN BREERTPLENIEA. FTLAANP R QX HF=A 6 4832 LA/ER . &
BEFEHER:6X3.8kl'mol '=22.8 klemol™!, B . FHAEHEMNIERERBARLSELE
7.6 kJ-mol 'BIEER . LI BRFER R 22.8 KJemol '+7.6 kl*mol™'=30. 4 kJ+mol ™!,
GDHRIRE RT3 GO R EE R+ S EE, N+ B R+ ZES 11. 4 k]-mol ' #I8E
B, GOPHARITFE, AP EYLAE AFHERB. KPP EL4E BHRMEST
BRI R AR B AR AR 2X3.8 klemol™'=7.6 kJ-mol ' BRER , B
FEHAER+EAZEEN 1.4 k]-mol "R AR MEEE RN 19.0 k]+mol™?,

i GOREBORBEE,.FAEANBERE K 30.4 kJemol ' —19.0 kJ*mol™'=11. 4 kjsmo] ',

(BEAR] B +HAZKERESTRMERITR.

SIR 3-12 BN S FOMNKEERBE TS TFREAEFH.

H.C, C,H. OH HO

CH.
, . H H X . ’
(l) O (11) D>A<D (111) JLCHO {IV} O

H; C. H;

F cicl ’
* CH
cl . . NP
(v) (vi) (wvit) C=C (vii) CH;===CH—CH==C(CH, ),
Cl /- N
F i H#C H
|

[(BER] O, D, (v, (D), Vil WA W RE 4 T EFH., (DERFRD LD FEFH.
GiDM GV FHBET X R, R EXHp.o(EE S, 8, EFHLTF.

(BENB] S TFEHNMKEENS TEREEER.

B 3-13 BH TR UREE R HBRA S F R BRI T

CH, H OH
Cl—H Cl——CH,; Cl CH, H
H,C——OH HO——C, H, *"C‘; :Czﬁf
Cz H5 C H3 CIHS CH3 H"rJ HCH}
H cl OH
(A) (B (Ch (D)

[BE] ROBRBIEFOHNERETFERD S,
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OH
CH; H Cl CH, H,C C,H,
Cl—&-H Cl—-CH, S H
H, C—~-OH HO—{*-C; H; C,H; CH, H on
Cg H5 CH1 H
(A) (B} (Ca (1)

(A)5(B),(A)5(D),(B)5(C),(C)5 (D) ¥ RIExtmik,
(A 5O H ZreE, (BDS5M)EMARIKEY.
[EBAE] (1) RWA S #2007 (2) XA, 1 X Bk g4 2

I 3-14 EH(2S,3R)-3-E-2-M LM Fischer RER, HEHERKBHWRMEL L
&, .Newman =,

(%]
CH, CH, oH CH, CH,
E ‘—Ei‘ Br 7>y H‘Br H Cl
1° CH, H
CH,CH; H Cl Br H
CH,CH, CH,CH,
Fischerfg B R e = Newmanz

[(EHNE] (1) R.SHBEMHE;(2) BELAKRES HEM; (3) Fischer BEX B LER
Fl Newman =X ) 1F 8 334 f1 B A # .

A 3I-15 TEMAFTHRAELNFERRT? 8MrFEEBRBEFORBEAH A7 ZH4FE LA
BEYe R M HAH L sk 8 WaE LA e e ik o

CHO
H OH
H OH
H OH
COOH
[&%]
CHO
G Roy AFRASAFHERET ENOMBSELARTHEN. BHREZAR
HogOH MM FHRMIRT BTEARH 2 =8 ML, 34 WA BUE, &
Loon  EAWE 6 MEsTBk,

[(BRAF] (1) FHBROE A B F IR A0MRE; (2) FHEBRE T 691 80RO 52 k%
B 2C K ; (3) X i F1 A Bl A £ 48 20 % 2 K .

IR 3-16 XA W MR FRBIEF M5 F 0 Fischer BB R A, B R SR8 BT 04 ) 2
OH

ELE R — M, FR M 7, ER MR A H R, HE® ”O/\H\CHD 69 T A e O 5 #9169

OH
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Hﬂ\%\ H.C /@C&DH
COOH 3

[ZHAE] () FHBFTFHREAGEERHRER B0 XR; (2) IF0 504 Y0 K2 L 0 E
i3 BENSNES,

SIRE 3-38 T UMk A YRE S PF 4 1 6 1E # X it ik 0

G C:H, cH,
(1) (ii) C—=C=C—C
D H;" “\
COOH CH,



¥ 1kt F + 55 =

J/'C{K)H

Q [:2 H 5 |
COOH

[ZER] (D.Gv) BHEXERE, 0 EAMFR PO TS HOLTEE R,
() AXRmE. A CEERAE.
Giii) By SRR, 3 A XERR A0 38 T K /N, — % ok e 4 . o 5 o 20 B4 N 4% MR, BT
LABEHR 43 th 6 E M R ik .

[EBRE]  FH: 50T 50 07 50— XF S ke i 75 T A 6 250 A 34 5

1l 3-39 EH IR,

(iii)

H COOH
COOH H
—-CH, T —-CH;

C, H. C,H.

[&EX]

OH
CK C"HOH Oi C‘H..DH e “on
CH, +H N\y-CH,

C,H, CEH

EA R "“UH ‘J:H OH
CCCH C{
Cl 5 C2H5

(BEHE] EmHAGTEIERLIBRERERRHL.
J@3-40 EHTIEMLAEYMHER,

(i1)




* 56 E—#g JHA-ME

(F€] @

(11) CH, CH,

[BBRE] ALY M0EE,



sdas By AMEMRRR

S 4-1 BRTILEDRBE T KNSR BT S it th g R,

(l) CH;CHECH;] 1CH3CHzCHzCvaHgCHzCHzBrpCH_gCHzCHzI
(i) IEFHE 5 FELE.2,2,3- =B IUBE I F 5

(EF®] O CH,CH,CH,  CH,CH,CH,Cl  CH;CH,CH,Br  CH,CH,CH,I
A4 T R 44 78.5 122.9 169. 9
= —42,2°C 46. 6 C 71. 6 °C 102.5 C
A A

HEYHhAMSRBR TS FRIGER . M CH,CH,CH; £ CH,CH,CH,I, 34 F i
BKHE R, 0 TR HRAERERE K, X SE D TS amm A ., M - EmaaER
788 K BT LAk s AR U R

(i) CH; {I:Ha CH, CH,

CH,—C—CH,—CH—CH, CH,—C—CH—CH,—CH, CH,(CH,):CH,
| _

CH, CH,
(E¥&)
(R ¥Fh) (2,2, 3-=H®mE) i

i 5 99,3 °C 109. 8 °C 125. 8 °C 150 °C

BRI B
3 F (6] 694 F 7 5 4 1 1) B e ol T FE A O R TR K, Ay PRI AOME R tL K. B IANML S
VEAN\BRUEEY A= GG FREMR REREENLE N EE T, Z 8¢
AR HEXUNMMEEWEBRAR B -MEEVE "I P RS BRI E.HFEE
REAS, B B/ 8 MW HKG EFR T N, 2 FHIRHEAN LS E
W o1 F I8) B A T B K s R BETR B IR, 4 TS 300 oh BE R, HE S I 9 B %, BT LU
X AL E P05 T 8] B9 VR R AU K, B R AR 4 K,

[(EBARE] () AFREHISHBENEE (2 MM FRE . S PR FREER G

RKE:Q) “RERVEHNSHERRENEWESTRF.

B4-2 EY ARTRAEEY B MRER—7 kl-mol ' (25 ‘C), I AS® 7] Z 0 A4 , i

TR K, I8 H A 5 BEERK.

(BER] ENHARTHBH AH N —7 kl+mol (25 °C), H AS® o] Z A, BT L .

AH® =TAS® —RTInK= —RTInK

_AH® _ 7 kJ+mol !
RT ~ 8.314X10° kJemol '+K X (273425 K

InK= =2.825 34



+ 58 F—Hg THAFME

K=16. 87
IB/{I‘-\IK;].ﬁ- 87
X HH
IB+IA=1
& 215 zA=5.6% 5=1—5.6%=94.4%

B VP EBK=16.87. AWRE/RSHHNS5.6%,.B HIBE/R BN 94. 4%,

[(EBRE] (D) PEEHAOHRE: Q) FEERSERYIKRE RNYRENXE.

S 4-3 THRNMAERBEARNEREH £=4.8X10"°  mol ' +L+s ', iHRIEE H AWK
TR RN

CH;Cl+-0OH™ — CH;OH+CI™

(i) 0.1 mol«L ' CH,Cl #1 0.1 mol+L"'OH"
(i1) 0. 01 mol+L."' CH,Cl # 0. 001 mol-L ' OH
(iii) 0.001 mol+L ' CH,Cl 1 0. 01 mol-L ' OH"
[ZFR] () v=FCH;CIJ[HO J=4.8X10"° mol '+Les ' X0.1 molsL ' X0.1 molsL™
=4.8X10° moleL ™ es™! “
(ii) v =E[CH;CIJ[HO™ ]=4.8X10 * mol~'+L+s ! X0.01 molsL " X0. 001 molsL
=4, 8X10 " mols L7 ss!
(iii) v =k[CHCL JLHO™ ]=4.8X10 " mol '+Le+s ' X0.001 moleL ' X0.01 molsL™!
=4.8X10 " moleL Tes!
% (DBIRNEFE AL, 8X107° mol-L ' +s™", (i) F Ciii) B REFRE K4, 810" mol-L ' es !,
[(EBEHNE] REERSEMNYEERNLE.
SIM 44 % A E B E PR B KBNS

CH;CH,;CH, +,CH; CHCH, , CH; CH, C(CHa); , »CH, , CH, CH —CHCH,

O Ot o (Oyicrimcr,
QE‘:H—CH=CH CH,CH —CHCH, <j>—«':1+|2

HEEE/ kl-mol™! 359. 8 368. 2

(&%)

B EAE T, B BB R

CH,CH,C(CH,), CH,CHCH, CH,CH,CH, CH, Q

B/ kI mol ! 389. 1 397. 5 410. 0 439, 3 464. 4

—_

AL B, B 6 R R R

I BRI R VMR, NREARBER T MMEREN, R UBER
MEERNI AEENBEY. BREERE AHERBY. EFEHES N
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QEH—CH=CH; J BE S B TR 9 o, LR A A 1 A P BV AR K LA

HEgmANEHENMRAMERR ARG EFRE.
[(EBRE] () @WMERNES: Q) AhHEBREHSRBRERNXE,
@ A-5  HAGRYE M EATY AR ERNA LT HHA?
[(ZR] wAEw, BRrAHERNER FTRENS4A 9 BRETSIR, T a0 55 . R

el EEEARAA TRAORH . MY RO BEEFEE, FLUS B AERNBAE >4
o .

[(EBEAE] () AdERNNER;(2) BHAHERNAEE.
MA4-6 B diE R e T R A RS E b i R RV R,
[BR] FREVEH TR ERMRF RSN R MHIBMT .

fiy
5l R Br, — 2Bre

Beféi#®:.  (CH,),C+Br+ — (CH,),CCH,

(CH;);CCH; +Br, -—— (CH,);CCH, Br+ Bre
Btk Bre +Br+ — Br.

Br 4 (CH,);CCH, —= (CH,);CCH, Br
(CH,); CCH; 4+ (CH. ), CCH, —= (CH,),CCH,CH,C(CH, ),

[(EBHNE] AR AV,

S 4-7T BY CH,Br WA TTREFSHANSH S MAWREE,SiIHLELER) . S H
BIRWEND HXRELAK. HIEHSHEFHENREFRSRE.

[&%]

YL o 3 4 4 FRAE
5t A KU EHEWH BET 8%
CHECH:CHzCHgCHz Br l—ﬁﬂtﬁ'ﬁ l—hmmup&ntane —ﬁﬁ
CH,
CH.CH:CH,—C T:]:._f‘ (S)-2- R ke (5)—2 —bromopentane Tk
.-"H‘
CHaCHzCHz—C-f_':ErHE (R)-2—-Bkis (R)—2—bromopentane T B

CH, CTHETHI‘SHECH3

5 3-8 3—bromopentane 4% b
r

H

CH,CH:—C?EII;IEHI‘ (S)-2-HE-1-RTH | (S)-1~bromo—2-methylbutane — 45 B
h 13




= GO F—Hhyg THRAPEE

> £
5REERN
s h L REBF HEXREAW BETF 0%
PCHQBr
UHJCHz—C?é_IH (R)-2-BHE-1-RT%H | (R)~-1-bromo—2—methylbutane — B B
- k|
CH;CH,;C(CH;):
| 2-FE-2-HT 5 2 —bromo—2—methylbutane = Rk
Br
H
([IH;);CH—C"‘:’BI (S)-2-HH.-3-MTH | (S)-2-bromo—3—methylbutane s
~CH;
Br
(CH,),CH—C i‘:{I‘{H (R)-2-F#-3-MT4 | (R)—2-bromo—3—methylbutane — Gk
(CH;).CHCH,CH,RBr 3-RAE-1-MT4&E 1 -bromo—3—methylbutane — 4 Bk
(CH.);CCH,Br 2,2-"HE-1-HMHEKE 1 —bromo—2,2—dimethylpropane — £ Bk

[(ZBZREB] (L ASRHENESNE FBREMGHEIT;(2) 55+ R B F 0T 5S04
ERFEX: ) RGP X RGBT EG WA (1) BRIEFRR,

J@4-8 FEHEHRSPRERACHERWAR 1-FE-1-RBREAHFC bl &3 5 E B i K
BEEAECE . FRBAR ALY A A R A | o 3 2 0 G 4 B CAE R L B L JF AR R B A
BRE %, (RAVERMEIAEE 192.5 k)-mol ', = BRI B B % B BE 389. 1 kJ-mol™',)

(&%)

R £

- cm 1
WA <_>/ }
H-Br

- CH, .

AT <:>/

_ Br----Br
5 — I BN R E A

H
ERNBIORERN: B+ (X — Gm + HBr
CH,

Br
e s — O oo

CH,
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B RN, EH o =% ee F M EAE 389. 1 kJ-mol™', HBr f B RE N 366. 1 kJ-mol '
(ZR(EMAVALEIBE =RPE1-5,FrLL.

AH,=(389.1—366.1) k]J*mol '=23.0 k]*mol ' (FZ if 1 &0k R)

EE_ RN, EAIRSTFHRMBEARY 192.5kl-mol '\ =SB REBHUEEEGEL Y
280.3~336.8 kl-mol ' (BB KM AV LFEIE = PrIER 1-6 8. FTLL,

AH,=~(192.5—280.3) kJ*mol '=—87.8 kJ+mol ' (I 2 X[z )

[(ZEBNE] BR8N R AR IEL 5 RN,
JE4-9 HETFHIRRMSP, %M CL X Br, B—Fgitm LR 4E, V47

CH,CH;

o Oyemen O
(|:H3 {|:H3 (i,Hg l'|_",I-Igj

(11) CHJ_(lj—{I.:_'{;Hg E—— CHE_(T:__?_{:HZX

CH: CH; CH. CH,
[BHR] O RufdA 1°H,2°H,3°H, SRk gg 5 F AL 3°H, [ 566 F 1 36 1 57 0 i ), 12
WR BB R BN ven > ven >o0w BT R M E % Br, W4
GD) REYHRARN HEESERE, AOZEEHERE, H V8RN ER LRI R
N B9 R R, B BAE R CL g fhik .
[EBRE] HREm A bR R, 8L AL 57, S ALt AL BT R e,

B4-10 THRMATUSEILE BB (RETASHE? Bl REHN 2 BENE
MEEFEHA 1:82, HHEEF=HYHHS#E?

¥k, Bl’z
CH O I'{z LH LHzCH3 _—

[BFR] ERGETUEE LA —RBY. EINEmEnT.

CHj,CHzEHgCHg{HP_BI' CHaCHz?HCHzCHa
Br
(A (B
e CHHa
CH;CH,CH,—C *“Br : CH;CH,CH, ciBr
(C) (D)
FERRRY PRSP A, (B, (O, (DIWER:
CH, CH,— CH, -—CH, ~ —CH,
umﬁﬁz:&t@(m R WA B R  EEBARAERA)

50% £R(C) H£WB) 50Y% AR
50% 4 RL(D) 502 &R (D)



+ 62 o F—Hg JHPHE

EREH . RS FHEF 1200 H AR AWBEERRE6/12, 4B BRBER 2/12, % /1
(OMMEBMBHEE R 2/12., FodHEENERKNEmAMIAEEHHREE, UR =90t

{7l g A
(A): (B): (C):(D)=6:2X82:4X82X50%:4X82X50%=23:82 182182

B0 BRI S BN o =0 X 100% =1, 21%

wBch‘:wD:%XlDﬂ%:SZ.QS%

(RERE] A % TR %5 7 4 b A B

SJR 4-11 RURERENTENER—BR=Yo, TERARTEROSRHE(LETER
Wi, WEHXAMRMEMNEHNR., BERNP,] 8.2 REM 3 BA M KRN EEL
H1:2.5:04, HERXAFRAENHHENE>SE?

[BER] A —ERATPRERHRNT.

H

(CH,), CHCH,CH,CI (CH,),CCH, CH, (CH, );CH—cfgfﬁs
J
Cl
. (B ©
. ;'{i{Hg '%H f{%_IHj
- - e 3 ‘H —C=
(CHs)ECH L“HCI LHECHE_{_’H{:HECI C ECH'& HCH:C]
D B (F)

BB Y B S5 B = (A), (B, (C), (D), (E), (F) WX R tn T B 7

CHy=— B 4 i, (F)
: ~H—% ® B {4 i (B)

CH,;

BRI

H R (A #®| B

50% HRR(C)
50% 4 [ (D)

1) sf 2 18z 7 R 2 e R 0 A S 0 B A K

(A (B): (O (D) (E): (F)=3X1:1X4:1X2X50%X2.5:1X2X50%X2.5:3X1:3X%1
=3:4:2.5:2.5:3:3

X ST R R B 30 Bk
= T0p ==reh) 3 =3 _16.7%
AR T s -4+ 2.5+2.5+3+F3 18 P
wg=1—4§=22.2% wc=w0=%’-=13.9%

[(EEAT] () FRHEHES; (2 e R8T SR 0 B2 0E B 8 R 7 4 L AR B B 0

JRA-12 2,2,4-=FRREPAH MR C—C 8, EMB R R o, 7RI A B 3 (— K B
)7 RIRME AT, HERH— R e,
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[BER] 22 4-=PFEREL - KBNTEE T EHE.

?H; CH, ?H; (J:Hg
| N .
CH;, CH;—CH—CH,;—C—CH,; , CH . CH.—C—CH, , CH,;—CH"—{;HE ’
) | 4 1
CHs CH, CH,
CH, CH; CH;

| | |
CH*—:_C' ] CH;"' CH——CHEH[‘:_CHg

1
CH,

et S 3 T B R A ) HE B PR SR A R RE L BRAR BT RE RN OB LAY B I R . RIB R
REEIEE HIE A AR TR EEHE R 0 . -

3°Ce>2°C+>1°C+>CH,
DR o AT A HE BT 2, 2,4 — = B 30 doe o D B 0 2 1) bl 1) A6 AR e o 4 S T 2

[|?.H3 (|3H3
CH,@ ‘—CH_CHg ‘}’E "“"C H3

|
CH;

[(FBRAR] (O AMENREN; Q) SRBESAHEBEENEER,
S 4-13 ARBABEHO AN E.
[BR] |
CH, CH,CH, CH, CH, §- CH, —= CH, CH,CH, -} CH,** CH, + -CH,
CH, - E @—"EHZ + CH,==CH,
CH,- + CH,=CH,

CH, CH,CH,CH, -} CH,CH, — CH,CH, -§'CH,"" CH, + CH, */ CH, -} -H

H-}/CH,* CH, + CH,—CH, CH,=CH,*H-

CH,CH,CH, }- CH,CH,CH, —= 2CH, -§/CH,*" CH, —= 2 CH, + 2 CH,—CH,
[ZENE] sy,
M 4-14 S [>—CH(CHy), #HFAAMTFHRETBR .

(i) H,,Pt/C, fm# (1) e
(lll) Brz piﬁ (IV} C12 !FQC].:.]
(v) HI (vi) Bry,hy

[BER] @ [>—cncn, +H, TY5% S CHCHD, (b 2 B & 4



» 64 - F—#yg JHPBE

(11) l}CH(EHa}z + O M—ﬂ; 6CO; +6H.O (Bl REHLE R CO, ft H,O)
Br

|
(iit) D—CH(CH;)Z + Br; —iili BrCH,CH; CHCH(CH; ),

CRARFFP 590 Br. 60 FF 55 AL B F 50 525, 6 M 4 4 K 60 3F 80 9 SE M [*S>— CHICCHL), )
Cl
. FeCly q |
(iv) D—CH(CHﬂz +Cl, CICH, CH,CHCH(CH,),
(2 g [/ i)

) 1
|

(v) %cmcm}g +Hl — CH,CH,CHCH(CH,),
(MAFHEGEH HIM AR RS FRE N, BB AR lms, e H* miEm L,

-
I~ fin f el I # 80 I ﬂﬁ—'cmcm)g )
B

I
. hy
(vD) [>—CH(CH,): +Br, + %([‘-(CHI}E
Br

CH(CH,),

(RERREAE AHEBRRE N, R &S, BN EE Y vey = ven > v o)
[EERE] =THFMFHRR A G b ZEA R R

JM4A-15 EHCGHMHARSRMERRERL. BERTIIMWS FR%SNBEET
TIHE ) 1 0 38 ik HE 51 W0 76 H 4087

[BR] —3F NARSRHE, ENOEHRRES G LT R,

FHHsK PR RERELWR B RFATR
CHg CHz CH:CH;CHgCHg CH:J, IE&E hE]’.‘IT.&nC
CH,CH,CH,CH,;CH(CH,). - EECHE 2 —-methylhexane
CH,
CH;CHECHE_CE:SHECHJ (R)-3-H A5 (R)—-3-methylhexane
."H
CH,CH,CH,—C fg}?ﬁm, ($)-3-HE2 L (S) —3—methylhexane
J'H
(CHy).CH—C T (8)—2,3— ~H 3 R (8) 2,3~ dimethylpentane
.-'(:Ha
(CH, }ZCH-_C"::EHEEHS (R)-2,3——H B ¥ & (R)—-2,3—-dimethylpentane
(CH;),CHCH,CH(CH;), 2,4~ " H KN 2 +4 —dimethylpentane
CH;CH;CH,C(CH,); 2,2-_H RNt 2,2 —dimethylpentane
(CHa CHz }z C(CH: }2 3:3~ T.ﬁ ﬁu{,ﬁ 3.3 —dimethylpentane
(CH;CH,,CH - KL E 3—ethylpentane
(CH;);,CHC(CH;); 2,2, 3-=RTHK b 2,2 ,3 —trimethylbutane

Wb AR AR HE R R
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([EBERE] () FA4S8mE; 2 BSRAT EXREEGE.
W 4-16  #mE+Hke. bbb H /R B R R A AR R MR E T HESY
FF , 30 Xt e 4y .

[&E]
+HEE +AK tikE AR T
HxaFEE 212 226 240 254 268
B 10C 18.1°C 22.0C 28.0°C 32.0€C

B2 A1 4 T R 8 4 A G DU L BB K,

B FRES S FRIGERADE X, A FRVER OB A A AR, MEANSFER
A3 IN , 43 F32 B BT T A0 RE B 1 0, 43 T V) A 2 s T 086 K, AR LR R Dt B 0 K, B LU A
F
BES FEANBERES S TERETHHTIE X, > FXBRER, HEP| L% F, 45 FiE
WSl K IEAEE. X SSATH b i . B K IES G miE by 8GR, & 8B EFi5R
b, B R B AL E RO, B 2 R HEF A 85 . DU R F U5 IR B B, PSR Bk R b
TES M, BEE > B HED L8 B, B 4> F 2 18] 60 40 B 48 B 7 ek, BT LA B 3 48 X 4 F I
B A3 o, DU b He R Br IR A SIS E S .

[(EBRE] () SFREERAASBESNER;Q IS FRE. D TFEREDS FESBDH
HA 592 FREEHTMER.

J@4-17 150 mL Ffg . ZREBEASEESMEFS 200 mL —EAR(FARSAZRAER
BUEDTME . WiHERERESEP R L. 2555157 A,

[(BR] BHRBENRNTERN
CH, +20, — CO,+2H,0

LStk e i BN g7 #E N
2CH;CH; +70, —— 4C0; +6H,0

RERESSMEFHLEY r mL, Z%5 4 (150 —2) mL, B4 F @A R N 0740, SR nt, 1 4k
FRGEEA T ERBR S, m 1 RO 2 B S, a7 TaMHER.

2+ 2(150—x) =200 x=100

B IERIR A AU T, B B2 100 mL, Z6E 4 50 mL,

[(BHEAE] (O BRMENRETBER; (2) WRiTHE,

418 FREAGRVUENEKE. TRARE ENEER 0O 2 S5RIEH
BRI SAMSH ¥ RMEN @ G SEERABEEMENE N, HEaEY

@ sINRFEFMMELEEN 68, M e EHEES @ fn ® i
AR &Y R HEREA Y.

[#R] © 8 @ 100 ® 0 @ 68%MRETE © 32%UMERE
(. @G a 5 &)

[(ZEBAE] #iH.




. 66 . - -5 THAME

SIfE 4-19 45/\ a7 A LR KRB B B TR E MR, R e K B

/NEINBFEHES (R 5 IR s A — ) .
[(ER] A i EBE KB HES) I FF X

{CHg}g{E‘,(leCHzl?Ha >(CH,),C+ > (CH,;)CCHCH,CH,>(CH;); CCHCH, >CH,CH,CHCH, >

CHs
IHHBE 2Bk H W&

{EHJhC{iZH(',‘,HE ~CH,CH,> CH,

CH;
178 B h & G JENCCE

A RHRARGAERFOVREALRE. RWARS/D ERNE A ERRE. NTR W
HEREREREC BN A AR BN,

FWHHESHRAHES I RARE PR
mAHEEFRACA R T . BNABEEHL - 1TRF, AT BER B FEE, FFLER
Gkt . EAGBETEARE , TERHMNSE FREOBA. BEHEBETE.

[(FEANT] (D ENBOHR; Q) AHENBEEN,

@ 4-20 EHSFRANCHMIAR S RRENHRER, HERPE—-SBETREM.
B_EmE TR (CREN OMBA=ZSREFHFRSRHE, ZFHEE L —ZBA
FEy?

(BER] A5/ FALEME. SNMNEHRERNT.

?Ha ?Hg
CH;CH.CH,CH:CH,CH, CH,CH,CHCH,CH, CH,CH,CH,CHCH,

CH; CH,

| |
CH1CH2(|:CH3 CH;CH{FHCH_‘

CH, CH,
HPF—RkFFRLZ S -4BETRLOABRA=SRBRETFHEHELR

CH;

CHacH,{i‘j—CHa

LH,

2R AR AT I B DU R — SR =, X PR — SR A M R F .
CH, H
Cl—CH, CH, C(CH, ), CH,CHE{{‘(CHJ ), ;‘j;c—cr:cm ) C}é‘;“ﬁc—c:cm ),
CH,Cl

[(BBAE] () A4SWENES (2 —RBRET. CH4BRRFA-ARETHEL; 3 F
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i Bk JRL T 0 ST 5 g 4 ) 1B
S 4-21 HFRICGH,HAE A -SBREFHREMEA LN BH e Rt
M X e,
[(BR] HEBEERPOBEMER =1, ENNEHRERXMEKRNT.

&GHE O—cnoen, [ >—-cH.CH,CH,
B 28 FF 1 A LEFRTR PEFH
methyleyclopentane ethyleyelobutane propyleyeloprapane
H . ff 5@ C. H,. . ZEXEPRBERARREAER, HNEBEERREMME, FFL
REERHHRIZE. P FHPRES - -AREF . FUFREREF—TEHSEBAE, FTUR
REE H E g = gms.
[BBAE] (D RIFRREHER; (2) MAMRHES (3) —RBETHOME; (1) BESH
& (5) BRLGIEM P XA,
IR 4-22 B i IR AR — IR AR R B 2 S ML B I 42 ) 5 B 5 3 M B 0 I B9 R B B
B (A,

[ER] 3%, Br, — 2Bre

HiER: Bre+ O Q + HBr
E>* + Br, —— Q—Br =+ Br»

B k. Br++Bre — Br,

Bre + O — Q—Br

© R =



BEHERRENGFE#TIZ (G mE #ER2HX-TTHHEERB 4 —1BH
HEOAMSLTOGEXBdE) =1HE.
TEEE 1538 B9 P 20 SN R, 58 — 20 R R AR R I

Brs 4+ O—H —_— O- S H—Br

1y U W 24 BT R ML
397.5 kJ+*mol ! 366. 1 kJ-mol !
B RN
O- + Br—Br — O*Bt + Br+
B R 1 R
197. 5 kl*mal ! ) 282, 4 k]+mel !

AR bR B HE AT 22 R A EE P RO BE I

[(FEAE] (1) AdEBULR B ML H; (2) RS GEEA MR, AR % ; (3) &R
fhH

B 4-23  FHMRAL S YE SRR LR R & AR E S R &k
BN dl &7 kA

Cl
(i) >—Br (i) A (iii) H
H,C

Br
(iv) D-cz @ e~ emn @ [ X
CH:CH;

H.C

[BER] O TUHCH),CH MR H &, BRHSFH ITH: 3SH=9: 1,8 v vip

1600 1,45 A FIF B2 . (CHL )5 CBr (B8 7 B Y 1o -0 99 % , 7 LA AT A b Iy o

il &
(i ATEAH C(CHy), B9FLKH &, ANRMD S FhRA —FE, RERALH— 2
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900~1 000 cm 'KNA — I RABIEFIFMEBRUEO3 I cm ™), MAEE 2 PEF, XEH
BRI R EEX H .

[(FBRNE] BRMRSMEETI TR EOEX .,

SIRE 535 xof P 3K PR A 40 MR MR G T B BHE K co/em T =3 030(§9),2 920(59),2 217 (),
1 607(38),1 508(3%),1 450(5%),817(38) . HHEH FREEAHHE.
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AR EI C—C Pr{pdesh M. 817 con™'4b2K 1,4— B/ C—H 5 il 7 3h 1% i e
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H A IETE 1735 em ™ "B, B 1 BOBRERMUETE 1 743 cm ' Ab L BTUUL R Z. BB 2. BERY 4T 40
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N—H {45 ¥z 30 W Mo b , A< 41 SR i B S 7E 3431 cm™',3 354 em” VRE A PR Wi, 75 S
IS, —%E7E 1 650~1590 cm '4bE A N—H 25 il 35 5 W& o4, 7k 21 4 B 33 7
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HOOCCH, COOH o6c—01 740 em™* 1710 cm ™!

HOOCCH,CH,COOH gc—al 780 em ' 1700 cm ™!

[EFR] BARSBRBEE K00 R 2= TSR — =, — A B FEXE
B, —MEFEEMR, XHEAEHEEERKRIRSIBES. FoBAT RO ERE
AT RWERANEETRINES.

(EEAE] mIEE.

B S-40 BRI REMESR 1774 om ' BRER 5 Bl IR 3 69 45 R 880~860 cm !,
A AEEE EHEBBT 1773 cm "#1 1 736 om ™! B/ 5 B A9 1R I s 2

[HR] BAYETFBX RS FBE, S EFBAE 1 785~1 765 cm™' X B4 538 49 W% 0k i , 3
BHREER C—0 MMBRD Bk, HEBEMEFHRE C=0 2t C—C HEHED
) 55 15 DA Wk, 32 A AT ALk SR 0 B ST T ARSI LA R I 0 7 I A T A0 A R M

[BBAE] Fermi iR,

I S-41  WERMK C—O WRUEFE N 1760 cm ' K4, MEM — B AL C—0 Bl EH %
K 1700 em™ ' A, i HER,

[BFR] Rtk C—O BIIY RSB (SR AY 71 9% WO, B LU O R M 1 760 em ' 45 %
1700 em™',
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[B%R]
Tl BEALESWHIE T R E
& @ C,C=C,C=C—C=C
IHIQ #h C—H #i {8 C=C,C=(,C=— - C—H % iy
(8% 48) (R ek 4 48)
&8 _
f 2 960~2 850 cm™! —CH,—,1 460 ¢m™'
—CH,,1 380 em™!
FHEE,HASRERNS
ST E, AR A e
1% 12 1 680~1 620 cm ' (I§) 1 000~800 cm™!
| 910~905 cm ™' (3§)
_'| - -|
=3 000 em ™' () RCH=CH, 1645 cm ' () 995985 cm™! (28 )
R.C=CH, 1653 em™ ! () 895~885 em™' (3&)
3100~3010 em™! i RCH=CHR 1650 cm™' (1) 730~650 em ™' (3} B &)
& RCH=CHR 1675 em™'(§3) 980~965 cm ™' (38)
=Hft 1680 cm '(h-5F§) 840~790 em ' (3&)
mEf X PUBRFE 1670 cm '(§§ - x
iR iz 5412 FEERAE, R HB R
13 3310~3300ecm™" | —HfE 2140~2 100 em ' (F) 700~600 cm ™! (3§)
s e RE "B AL 2 260~2 190 em™ ' (55)
FOF . S ¥
e 3110~3010em ' | 1600 em™' (1) 670 em ' (%)
() 1580 em ' (§§) &5 2 000~1 650 cm ™!
1500 cm ' (98)
1450 em ' (F§ - X))
BAR K iE 7 35 = [ % 4% —mf 770~730 em™',
710~690 cm™ ' (38)
—HEAR
4 .770~735 cm™ ! (3R)
@ . 810~750 cm ™' (38)
710~680 em ™' ()
Xt :833~810 cm ' (38)
Z 8 2000~1 660 cm™!
£ 2 EREEL S WA A Bk
#* il B EEA $ir @ i B
C—F 1350~1 100 em ' (38)
C—Cl 750~700 cm™" (1)
R—X N
C-—Br 700~500 em '(d)
C—I 610~685 cm ' (H1)
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M E e fir fe e 3
—~OH ¥ 3650~3500 cm™!
B A R BE 3400~3 200 cm ' (F )
C—0 1200~1 000 em " A FFAE
C =0 1 750~1 680 em ™"
RE R—CHO 2720 cm !
c— 1770~1750 em '"(SF& a8+ 7F
’ 1710 em™ 1)
R . - -
OH S HFE 3550 em ™', WK B S S AT E
3000~2500 em '(Fig)
[ E] C=0 1 800 em !
AL & C=0 1 860~1 800 em " 1800~1 750 cm™!
A& C=0 1735 cm !
B e C =0 1690~1 650 em ™"
NH, 3520,3 380 em™ ' (JFES) & & &K 100
& C=N 2260~2 210 em™!
RNH, NH,; 3 500~3 400 cm Wﬁmiﬁéﬁﬁ 100
R;NH NH 3500~3 300 em™ ' (B ) & S L 100 _

[(ZHRE] &AAE D HLT ST i

I 5-43 FEEFER CH,CH,CH,NO, [ = 3 I T 76 B B 45 5 P38 o g 46 %0 47 B, 36 e 2

2
[&HR]

géé+  s6- &+
CHQ‘_C Hz_'CHg_"'N(JE

o b a
b
a [
FHAS O B
% ¥ H.,.=E&¥ H +_EH H @R
- T 2 . 2 : 3

H. Hyo He =2RRFAEBREILIRED O EN EEFR. EHERED,NO, BA R

BF BN, EREMA H H, f H FIEME F=8E . RTFAnES8s. hTiES

R R E S AR B e B OBRERARN. 5 NO, MESEN H, 28508

K, Hy HUKLBE R BGE ) He 2R/, Br L H, 0% ik 7e B 185, H, &4, H £R%5.
[ZBAR] s FRMAEEYH H-NMR #E8EH.
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[(BR] BELOSLTESG, HEEUBERKYTE S0,
il

R P R I | 68 E AL F R PR E R (n F BT R BT LAk 2 B 3% .
[BEHRB] SEMRS SR,
S 5-45 BSHTEHASYHNYE. ZLhESYRBALEEN? HEEN T ETLER,

H H

H H

[BFR] ey ama181RM, AAFHEFH. H-NMR ZTHEIF A S M08 o &
H—2.99, TR AR SN 9.28, XS5 FHEFMRIFEHELT.

[(BEAE] () BENHE(2) HELSY H-NMR %5 &,
SIR 5-46 S EM BRI 515 MY ERER.

OH
0.5(1)~5.5 -—ﬁ:,
2~4.7

6~85 '
i 1.7~3
i
m.5~1? 9~10 4.6~59 02~1.5
A i
1 1 1 1 I 1
é{H: T VN O T (T A I B 0 B S B
RCOOH  |g—f_ 3] CR,=CH—R| CH,Ar C,CH,
L~ H CH,NR, C—CH,
CH,F CH,S Hese
CH,C1 C=CH
RCHO CH,Br CH,C=0
CH,I CH,=CH—CH,
CH,0
YRUER TR

[(EBRNE] HIEFRFLENE.
S S-47T WEMLENBRT LA TRMAREELMGEE .
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§ Stmc—n=5.25+Zp+Zg+Zx
4T th T — S AR AR LA 85 1 B

B B (A—) Z Zm Zs B (A ) Zu Zn Zs
R 0. 44 —0.26 —0. 29 RCOO— 2. 09 —0.40  —0. 67
_"'[3_"?_ 0. 98 —0.04 —0.21 OHC— 1. 03 0. 97 1. 21
—C=C— 0. 50 0. 35 0. 10 RCO— 1. 10 1.13 0. 81
Ar— 1. 35 0.37 —0. 10 HOOC 1. 00 .35 0. 74
ArCH, — 1.05 —0. 29 —0.32 | ROOC— 0. 84 1. 15 0. 56
F— 1. 03 —0. 89 —1.19 | ClICO— 1. 10 1. 41 0.19
Cl— 1. 00 0.19 0.03 " >NCU— 1.37 0.93 0. 35
Br— 1. 04 0. 40 0.55 R, N— 0. 69 ~1.19  —1.31
111
— 1,14 0. 81 0.88 >NCH2—~ 0. 66 —0.05  —0.23
RO— 1. 38 —1.06 —1.28 NC— 0. 23 0. 78 0.58

HEHAARMEPHEIETE TS PR EAMILEBE.
(1) H,C OCH, (i) B Br (iil) C.H. H,
;)>=<H Hr>=<CH2 Ar H.,:: — iCUDR
(iv) B Cl (v) C.H; CH, NH, (vi) NC "HO
Hr>=<C(}DH Hh; - iH, H> rémg H,

[ZE®] () 6u=5.35 (i) oy =6. 55 (iii) &y, =6.46 &y, =7.75
| (iv) 8y =7. 67 (v) 8u, =5.62,8y4, =5.46  (vi) 8y =5. 63
[ZBAE] AARELEEE H MLE0BHE.

IR 5-48  HEMAHN 3.3- W E-1- THMBRBILIREE, S H e hE LA% &
e AL A ey KB /N U HEF L 3 8 BA 28 gy

[EE] 3.3- —HE-1- THOBREILE S 0Tz,
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(CH.. G H,
d C—C
H- “\H

b

9MHs A Fo=14, s, BIEHFIIFEMNBROMGELAKXTLIHED .
511’;‘-—”“'5- 25-—0.26=4.99

Bu, 25.25—0. 29=4. 96
On 25, 25+0. 44=5, 69

A 0 e 2 B 2 030 88 08 K /N B HEFE N Sue_ 2O+ 0, 0, o

[BERE] (D) EWEIBOE; (2) oY aE i s,

S 5-49 BB 3,3- —HE -1 - THOEBILRE, KH XS E LA G Hi%
Al 243 B A8 by K B0/ B WK F HES L 3 D BE ER e

[BR] 3.3-_HHE-1-THROBRILRIEMTRR.

500 400 300 200 100 0

S 7 6 5 4 5§ 2 10
]

BB RIET AR RN, RERAE =249 1M FRINEE =1 &
. XRENRENREFTMPEANIEMNBEHAEEW.BEMANAF., hEEHE
HEEZEE L, B K., BERER KRS8,

[EBAE] mFEms Hib¥aBmaEm,

SJR5-50  FHREMUFNBOALUHAEZEAR0=7.27-2S kHTHHE. 1S HRFAR
REMFHF B FNBEAERE, TERINE TEAENEESAE W\ S H.

AR Se Sm St Rt Sq Se S
CH; — 0.17 0. 09 0.18 F— 0.30 0. 02 0.22
CH;CH:- 0.15 0. 06 0.18 Cl— —0. 02 —0.06 0. 04
(CH;);CH— 0. 14 0. 09 0.18 Br— —0. 22 —0.13 0.03
(CH;):C— —0.01 —0. 10 0. 24 I— —0. 40 —0. 26 0.03
RCH=—CH—  —0.13 —0. 03 —0.13 HO— 0.50 0. 14 0. 4
HOCH,— 0.1 0.1 0.1 CH,O— 0. 43 0. 09 0. 37
CL,C— —0.8 —0.2 —0.2 OHC - —0.58 —0.21  —0.27
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b
Hi {4, % Sy Sw Sx ;v ko Sis Sw Sx
COCH; —0. 64 —0. 09 —0. 30 MNC— —0. 27 —0. 11 —0. 3
HOOC— —0.8 —0. 14 —0.2 0, N— —0. 895 —0.17 —0. 33
—C0OCI —0. 83 —0. 16 —0.3 H; N— 0. 75 0. 24 0. 63
CH,00C— — 0. T4 —Q0. 07 —0. 20 (CH, ), N— 0. 60 0. 10 0. 62
CH; COO— 0. 21 0.02 CH,CONH— —0. 31 — 0. 0k

EWAARXMEBFHORBHETEASY T A ENLECBHE.

OH O OCH;

&u, =7.27—0. 17— (—0.
u,=17.27—0.43—(—0.

H, O H;

[(BR] HTFHANMK LS ENHALEUBEEEDT .
u,=7.27—0.43—0.17—(—0.09) — (—0.3)=7.06 (3L 7. 10)

64)—(—0.09)—0.37=7.46 (3£ 7.65)
64) —(—0.09)—0.4=7.17 (3£M@ 7. 30)

O, =7.27—0.50—0.43—(—0.09)—(—0.3)=6.73 (ZLiM 6.70)

[(EBAE] HF B BafsE.
SIR 5-51  5r50% TS AL A Y b R F3 4025 0081 K B/ 10 K HES B

(1) CH;CH,;CHO
(i) F,CHCH;CI
(v) (CH;);CHCH;Br

CH;
(wvi1) < :};CHD
H,

[H£R]
(i) CH,—CH.,—CHO
o b a
(i1) ClI—CH,—COO0OH
b a
(iii) F.CH—CH,CI
b

a

(iv) CH;—COOCH,—CH;

c b a

(v) (CH;);CH—CH.Br
[ b a

(vi} CH,CH, SCH;—CH,—OH
d C b a

CH;
a
(vil) SE ;\ECHD
b
H;

a

(ii) CICH,COOH
(iv) CH;COOQCH,CH,
(vi) CH,CH,SCH,CH,0OH

(viiD) Ho—Q—cmoH

feE B EH KE/NHF Y. H,>H,>H,
H,>H,
H,>H,
H,>H.>>H,
H,>H,>H,

H.>H,>H.>H,

H,>>H,>=H,

HO A&
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Cviii) Hn—Q—cm—nH Hy>H, BEEFE
b

[(BBAE] B Frux ¥R,
M S-52 TIkew.BERFAIUEMEMESE?
(i) (CHy);CCH(CH,), (ii) CH;CBr,CH,CH,

a b c b c
0 o
(iii) CH,CCH,CCH, (iv) CH,COOCH(CH.),
a h c a b c

v o=cl e

faf”u:L‘\l o (vi) c:cf:zcrl:l{:icr;hm
b
CH H
(H] /H 33 C
(vii) CH,—C—N b (viii)
8 “H H Cl
C b
[F®] (HH, 5H ATUEHMES (i) H, 5 H, 7T YL EA{E2
(i) H, ,H,,H,. A B4 (iv) H, 5 H, ST HA8{E &
(VH, 5SH, JUEHABES H . 5SH TUEMAME H, 5 H TUEHEES
(vi) H, 5 H, AL L EHMRAE (vii) H, 5§ H, ZE oA EAHEES

(viih) H, 5§ H, Il EMEE H, 5 H. TUHHBS
[EBERNE] H5eFEF e L EHAES SRS,
I S5-53 TFI4LeYh M H, 5 H, B RREREM 92

~H.
(1) CIH,C—CH (i1) H,—C=C—H,
\H,
H H _ H.
(m) H,C—C—C (1v) O=HC—HC=C
| | |~~k‘~"‘1'1|_.l \Hh
Cl Cl Cl
0OC, H;
H, H,
(v) m—@—m (vi) '1 D
H,” ™% \H,

[BER] (OGDBEZH (1) » Gv) o (V) s (VD BE AR ZE 41 .
(BZAB] BSHmaEs.

SIRE 554 WU T EB A E SRR - R AR AR R B 2- EAE
P SEARIE 7 0 51 B8 1% o 25 2 e v O iR A 4R ) 20 B0 A 4B
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¢(1.06)
a(3.47)
b(1.81)
1 N} i L L L
8 7 6 S5 4 3 2 1 0
)
a(4.14) b(1.55)
ik L
1 i i A 1 1 1 1 1
8 7 6 5 4 3 2 I 0
3

(%] rER1-®FE. TELE 2-EFE. AYE CHE—CI];IZ—CHg——Cl i, A H,,

Hy,Ho =410 RIWPS A H, K-Feg H A+ -Feg , H y—FE, (L F By

b a b
H.>H,>H.,5 FEWERHEEF. & (TH3_{|_TH—CH3 , 2% H, H, K, BIEEL

Cl
SRR, H, -, H, b —E, R BE HoH, XS FEW R,
[(EHHE] BB snmsasnaR.

SIBS5-55 WM 4.4~ THR-1-REM4,4- 31— R H-NMR & A JLH 7
HEHEMNBHRTHER.

cH,He.  H 14— ZHH -1 - A A T
| C—C |
[ER] CH:—C—CH{  “H. H. %9 $. (9 4 H)  Hy B\ EH2H)
§ b H b+ —®EQH  H, B+ _@EHEAH)

Clja H. b+ —®\iOH
‘ﬂ
) "THH A, 4— "R — A = g,
CH; —C—CH,—C=CH H., B89 4 H),H, h _FE&E(2H)
(l;‘.Hg b g Ho 3=\ (1H)

a

[FBAR] () S FHEILARSHT T (2) REWFET 2 6108255

SR S-56 TFEAHIR1-HKE-1-FRE N FEERFR, M ZEEAS PR H-NMR
B . 3 51L& Y BT X A4 3 L 48 1 R R 0 AR
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PIT LR PR SRR
ﬁ Ngsnﬁegcsgmmmmﬂ——mmm
nmwmwmww@wmwwﬂwwuammm

3933
3.936
— 0.000

SN

(BER] M1y 1-%E-1-FIMOBREEREHE. h¥RBHE 6N 7. 20 A4 NBRERF F4a
R e 5 0 O 4. 53 R ML R 5 32 L AR RO BR b B0 AR I 50 K 2. 3 A A B IR Wi
RESRRIE, oK 1729 E4MIER CH, L EMRIKE., % 0.884 4 MR CH,
S R 0
A 2 R % R PR R LR . A E 6 0 9. 880 Y R BE 3 A B TR Wi, 8
4 6.990 % 7. 845 [ Ak N IR A WU, K 3. 881 fY i 2 I B A A I g s
B3 RLMZFRAMIZBEILIR . ¥ o H 4.095~4. 149 B R CH, FE 1Rk
;8 K 2.046 FWER SHREMEMN CH, L EMMIIE;0 % 1.243~1. 279 B B 5 CH,
MER CH, b8 AW i,

4 R H P9 TR 00 B AR i .

Ho . H
C—C
I_Ib/ N
CH,—Br
d

R ME 6 O 5. 990~6. 093 RIS H. AT Wi ;5 % 5. 167 ~5. 534 fy i H, #m ¥
W50 4 5. 147 ZHEKIEN H, BIRIIE. 6 K 3. 936~3. 956 IR H, 0% ik
[(ZFHAB] M8 H-NMR &m0 8T,

IR S-57 TERESMFESSWET 0.0, NhE—ARECOH) . i G S

TEMRXEF? B4 BEGRESECNIELR c EBFR b %7 EAT AR F 4 F o @p 2k
7 M4

I (CH.).CCH.CH,CH,CH, I (CH,);CCH(CH,)CH,CH,

I (CH,);CCH:CH(CH,), IV (CH,»,CC(CH,),
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SR, VA 2 ARSHH, SESEAM. SEPBRERAMERE B, S/ ENEENT
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b a e d ¢
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25.5 24,9 53.4 31.230.2

[EHHRE] HHEUC-NMR EHEF,

SIS5-58 TFEHIR1-FHE 1B P EEETE 28RNSR R C-NMR
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Bl 3 RZMZEEHC-NMR Ei, M4+ EEFHERMC-NMR Ei#. (BHHEBEEH
W

[ZHRE] & %°C—NMR i H#b.

SJMS5-59 THRS-FE-2-RUTEEMEF NMR ¥, 457 XS L T st
fHE.
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8

3 S-HE-2-FHAXER DEPT(135%) i#H
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8 6 4 2 0
d
6 S-FE-2-RAEXHMN H-"C 4t

[ER] W1 R AYE LA EHERT. o5 1. 22850~1. 245 77 B9 IG5 5 75 2 o i
PIAF R LAY 6 H B9W;0 5 2. 264 98 Fy B RRIETESEIF 5 (i FH I/ 3 4 H A9is,
0 73.12369~3. 19258 WE TR RFHEM CH F 1 MEHE;:5 % 4. 675 92 s 212
B8 H 6.560 79~7.229 43 A EZ EME R HIF | 3 E 1%,
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HzRA. ZUEYDTFTHRFAELRAFHEABRE. RECHLEMBULMEHE 0N
20. 824 WyMERETERIR S U F AR BRI AYIE 8y 22. 647 IR R R R T HFREBREN
W6 A 26.677 fIERFEPIE CH MBRE A ME;8 & 116. 001~152. 454 # 6 8 & K 375
T A [) Bk A )

3R DEPT(135%) i, ¥ EHEINY —2%, —%. MUK EF. & DEPT(135°%) i

L —RBRIFF (—CH,) \ SRBIEF( SCH )N LM%, “HBIEF( SCH, DHA T

e A NEKRFE ., A ZEREH.ES-FR-2-FREERP, - . =8B ETF
AN =. BA RHET. B C{H} -NMR #4894 2 DEPT(1357) i F i
g, aJHiZe S H —FNERIEF,. X -FMUEKREF S C{H)-NMR i#d § %
131.293,136. 574 F1 152. 454 #4054 XF 1Y .

& 4 /& DEPT(90°)i# , £ B AN = KM F ( S>CH ). 7£ DEPT(90°) i, AL

R—FM=RRFEF, N ZOEE RN S-FRE-2-FHREEBANR =8, o X 26.667
MERFARELFI=RBEENE L2 =1 ENER F=FAFR =RHBEIE,
ESERT H- " HMEESGXER., ERPH_HLIRMBE HBOLEME. LTFiTAL K
A —HIERUENILEMBRE -3, 2 THALKINGEERIENE, THERTEH
MLeaABZRFEBREXR. AEXEHE, 2 EKELMEEL, S5 ALKE4H
M ERHAN RN FZEAFEBRESXE. FZEERHE AT S, S04
AMERTRAELHNFEAS CH FHEMBAEXE, X C-5 PP RES5EIKFC-6
FHEMEEXRE  EXRC-S5 FREESERC¢4 FENBEXEUBRERC-3 L85
C4rAMBEXRA. ZH.BE 1 FERENAOLEMCBMEI, XK L= E k2
U BEWEEHE . 0 N 6.56079~6.56286 A — T HHKIF C—6 S A, K 6. 720 48~
6.74257 MEEME N EIR C—4 EAK., 65 7.071 45~7. 090 87 s N HEIF C—3 H A ik,
BF6BRTC-'HMBEEXR., HEPH 48R40 52 H Qb2 87 C g2t
B, BPH SR THERBENERZAFEBE XA NEAHR, 45 EAKEENEY
KT REFEBSXANEFAO®R. EZEEPEASITA ENESMERTHA T o N
1. 228 50~1. 245 77 AP EA ST 6 K 22. 647 PR E . L TF oK 2. 264 98 =44 5
4t F & H 20. 824 BYBRHE AT 6 K 3. 12369~3. 19258 f— P E 54 F & 24 26. 677 B
FH% . 4L F 6 4 6. 560 79~6. 56286 B R 54 F & 2 116. 001 B AHE. 4 F o X 6. 720 48~
6. 74257 A S4ETF 6 8 121. 657 MIBRARZE. 4 F 6K 7.071 45~7.090 87 B 54 TF 6
131,293 MUBRAHIE .
N TEEE R THEHR T SER.

(BBAE] A B g s TN T,

SIRES—60 TG B A AN & i S 1 R 7 H R 0



- 104 » By JHPMREL

100 ~ 105

50+
- 77 Mt
- 148

120
II I| I,I_I Ju 13;3 4J4

20 40 @ 60 80 100 120 140 150

HIX SREE /%

1
b2
=)
Lid
L=

miz
T B A i
[ESR] 25T W 2 1) 67 L2 105
[HBAE] ik AR AT I8
SJR5—-61 AT WA S AL
[#%R]
EXTHHR MR |
m/z 27 39 51 77 105 120 133 148
HIX SR EBE/ o 4 4 13 50 100 13 3 26

[(EBAE] milkp®R.
JMS-62 Bli3-Om.2-TH.E FORNDFETFE,

9)4

) | :
[&E] CH:CH, CH—CHCH,.CH, CH,CH,CCH, O

[EBRE] S FRFENES, HFEFHRHEL.

SIM5-63  TFIILAWES T B Tk m AT H R (R MR R A %
(i) CH,Br (i) CH,NO, (ii1) CH,CH,0OH

. ) = N
(1v) (CH;),NH (v) CH;OCH;CH,NHCH, (vi) ]:j/c
N

(BR] W, GiD, (v B, D, (v, (V) BT,
ELAEIEE §: 1R
S 5-64 Eii CH.ClHW4 T8 TiE RS > HM T H R 28 Fig,

[ER] CH,CImHFEFHRE CH.Cl: . 54 FEFHMX MR ESFES.

BCH,Cl Y CDH,Ci? CD, HCl + CD,ClT UCDH,CIT
BCD, HCLY 1BCD,CLY CHYCL!: BCHYCLY CcDHY 1Y
CDh, HY Cl CD¥Cl?Y B CDHY Cl BCD, H Cl BCDYCI

(BBHB] SFEFRARMCERFRMNELHEES.



£ oF HA# Lohhq#  HEEERP N + 105 »

SIEE 5-65 NH, fFish th 3 T M+ 1 (08, M WA M+ 1 ¥ 5938 B H R % /0 (2 % i Y A
fi#&).

[(BER] WAA+B AXiHHE. A NH, FRE—-IMERETF.2=1,FFUMEM+1 g HE
KFEEMERBL . BI M: M+1=99.64:0. 36

(EENE] RUZEXARFEFEHSFEEDRCES FEENRENXR.,

S 5-66 CHBr, P& H BB R ER TiI8? EIMNERELEZ D

[(BEXR] 2B M+2,M+4,M+6 BFEH; Z B Fik, 716958 B L AT B (50. 537 +49. 463)°
Ay R IF Ak E, AP

M:M+2:M+4:M+6=50.537" 1 3X50. 537° X 49. 463 : 3X50. 537 X 49. 463° : 49. 463°

[(EBAR] RANRXREFERSHETRCER TR BENLE.
SR 5-67 2-HE-2-TEMEAEBIENT.

m/z 55 59 73 87 88
MR AT/ Y0 28 100 54 3 0.8

() BRI FEFEAOHETRERL
(i) HHEWHFEHLREL? R TREENFTEN? SHEMTR.
(BER] DO 2-FE-2-THHSFEFERGAXEREY 0.8,
(i) 35 o O ) J A7 e 2% 59, M =88, M —59=88—59=20, MR £ Z H# K, WMt

B -

*
CHac,Eg_/\__ CH;—» CH, C H, + (CH,),C —OH

(DH

M=ES mfz=729 m/z=59

[(FBAE] () S FEFEREMIEE; (2) EEEEHAENERE; 3 NELE.
JES5-68 EHMHCEAYE m/2=60 MHNMIE, ZIBEFHaRkR R @
[BER]

+

{H"l O
—e I
CH,CH,CH,CH,CH,C—0OH -— = (H,;CH,CH,CH,CH,COH
\C,,o __ HO( OH
= éJ C +CH,CH,CH —CH,
H, fz/-.CH—CH ,CH, [
CH,

m ' z==60

Bt AR W Melafferty THEBIMR. B RSHT R & SRS 10— FhBURR i 72
[(EHNE] Mclafferty mHEZ AR,
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SIE 569 5 R 5 Rk A Y 9 5 S0 IR T S B A%, I B UFF HES -
(i) CH; =~CHCH,CH —CHOCH; CH, —CHCH —CHOCH, CH,CH,CH,CH,CH, OCH,

w{ O~ O~ /_Q

O O O
w O G Q
H,

[(BR] £4A4SWP, EHBREEKOHEF .
(1) CH, =CHCH =CHOCH; >CH,; ==CHCH,CH =CHOCH; >CH,CH,CH,CH,CH, OCH,

@ )~ > {_ }/_Q}G_\_

O O 0
w QGO
CH;

[EEZAR] () ZEHAENREEEHEE; (2) Woodward—Fieser $L1lj .
S8 5-70 i Al Woodward—Fieser MW}, i H FHLEWAREH 2B KB,

Giii) \O

N

(v)
CH;
[BFR] () Ane=215 nm(&&) +30 nmGEBE) +5 nm(FRHFWE)
+ 18X 3 nm(y,6—B{L)=304 nm
(i1) Apax =215 nm(H4%) +36 nm (FR P B +30 X2 nm GE b TEE)
+5 nm(F SR +10 nm(e—BR) +12X 2 nm (8- B L) +18 nm(5—E4L)
=368 nm
(i11) Amax =217 nm(EH4E) 436 nm(FF PR BE) + 30 nm EE {0 TEE)
+5X3 nm(EBALHEE) =298 nm
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(iv) A =217 nm(EEEK) +36 X2 nm(FR P ILEE) +30 X 2 nm (GE {1 TUE)
+5 nm (AP IER +4 X5 nm(BLAt LT ) =374 nm
(V) Apax =217 nm(HH&) +30 nmGEfH TEE) +5X 2 nm (A5 TR
+6 nm(RO B 4t)+5X3 nmUE L) =278 nm
(VD) Ay =215 nm(EHE) +36 nm (3R P BUER) +30 X 2 nm (ZEff XUERD
+5X 4 nm(FFAF ) + 12 nm(B—BX) +18X 4 nm(y HHBAL) =415 nm
[E#BHNZE] Woodward—Fieser | -

SJAS5-T1 EREREETEEN TS .

(1) (i)

A

[BE] Hik— . %A Diels—Alder K ¥ .G) B s— R WE , AR E D-A K, (i) £ s— M=
WES RER 4 D-A R,
Fik T RS E SR, S5 A Woodward - Fieser #3533 B3 162 By (4 B %
W97 B . AL =244 nm A0 =229 nm. SRIE 5B AL E P % b e i, B AT B
XiF b g, B AT X Wb A s B R,

[EBEAR] (D s— ISR s - READUBHIX 5 (2) D-A KR (3) EIEHEELDRR
HHAE RPN .

IR 5-72  FAEMSEHE T AR

CH;

CH; CH;

R 05 45 44 187 =X B2 T 1 (6]
(D) FHFEEAEIOCEE S NA LR & XN FHaBkd?
i) Iz A 22 6 0 0 4l B 75 1 1) o A Wi A e ) 37

[BR] O AR BKE, —ABKES C—=C—C=0f r>rx" RIHWMT, B—45
C=C—C =0 n—r" BT AH X S . A
(1) Amax =215 nm () 410 nm(e~BAL) +12 nm(3- B M) =237 nm

[(ZBENB] D L5 A K S E TS M e A € £ 5 (2) Woodward—Fieser ${ | _

@ 5-73 Eﬂﬂ‘l‘:4‘$'ﬁﬁﬁﬁlE&ﬁﬂ%ﬁlﬂﬂ%iﬁ(ﬁ%%ﬂﬁﬁﬁmﬂ&';ﬁ*ﬁlﬁl),#?ﬂ'ﬂ_
S0 B PE 4 .

[BER] s.izHa2%MR.

SB 574 EFAEAMMLAWEN T, &4 £ 005 F %P T 7
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(1) (CH,CH, ), NH (1) (CH,;),;CHCH,OCH;,
Ciii) (iv)
H Cl H H
Br> <H B; <Ci
(v} H H (vi) HOCH.CH.1
H>=<{;!
(vi1) C,H;CH(OH)CH,CH, (wvii1) (CH;);CCH,CH,CI

[£R®] (O34 (D44 G248 (w28 (V3H (vid)34 (vi) 6 HERLEM
AEE—H viid) 348

(EENB] SHET.

JB5-75 ML H TS EYAREE, FEEESHBNEEHEN O EHCHRAE.

(i) CH,CHCl, (ii) CH.CH,CHO (iii) CICH,COOH (iv) (CH,),CCICH,CI
(v) HCOOCH,CH, (vi) C;H,C(CH;);  (vii) C,H,CH,OCH, (viii) (CH,CH,),C—0O
(B%]
b a
(1) CH,—CHCL,
a b
a b c
(i) CH,—CH,—CHO Aﬂl\ J\ﬂfl
-::3 bz a M
b
Gi) Cl )
n) CICH,—COOH
bﬁ a A jL
| (':1 .
(iv) (CH,),C—CH,CI a A
b - N

O

b
I
(v) HC—OCH,CH, ¢ jM( }lﬂl\
v c I:nE a _h
b _
(vi) C¢H;—C(CH;); iﬁtiﬂqw
b a R %

A 3 e
g

c b
(vii) Ce¢H;—CH,—O—CH, _)‘1 N\
c b a

O b a

I
(viil) CH,;CH,CCH,;CH, Ml J‘Jh
a b b a
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[(EBRE] LeuBREEESS,
SIES-76 MEMAHHE RHEMBHERE ZRTRENFREXRFEBE#LREE LA
BEH fr 4 A~ [F7

(B%]
Cﬁ@ 1CH,,,J::I-IJ #H H,,H,,H,. ,H, P4
TR\ \CH, H, 28 (3H) ,H, (4H) ,H, £ E®(1H),H, ~H®#GH)

_—
a b c

.f'f \-. ﬁ HH"Hh mfﬂﬁ
Q-CfCHﬂE
— b H, Hi8§(SH) H,(5H)

— e

QCH’/CHE £ H.,H,,H, =
" \CH, H.(5H),H, tE#&(H),H, ~H#G6H)

g b

(EBHNE] FEHFETF.BERS,

B S-TT HEMEANBESHEEAN 2.5 He, E =l ER (A%, RHFAE LS EBY
A 2.5 Hz BL89,
Cl B

[E®] ) B f_\--{l (ii) ET}LI

Br B
[#BHRE] EFFEWASHET, BN,
IR S-78 BHFASTFRN CH,  HERBHRiE D DA — PR W HER

. CH.: CH, .
[BZR] #@EA O CH3>=<CH3 Gy ¢ )
[(EEZHEB] HFoHRUERSHRETOXE,
I S5-T9 W TEREMEEYOER LRSS H 4R

0 O
@.—_CHE CH; NHeC H; QNHCHZ CH; (ﬁ‘,CH,
0
- = Latgn /N | .
(58] BAMKIEN FROLECBERR. ey Q}cﬂgcuzchgn, O H %
O

BRI E Ll EFE R BE S N 5~9. 4. EESY @—NHUHzCHz‘ECH: L, H 7E
MR L, @R ENEAEBES Y 0.5~5,
[(FERE] HEFEFob2eBE.

SJRS-80 —AMNHELAY, KA FRH CHCINO, , HB B R B b A B I E, 75 5=2. 3
RAFA+ANEE, REN TSRS R,
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H H
b b NO,.

[(BR] wewngnly CH— :.:J—cf'“oﬂ 9 LH;—(}—L’:;‘*
H. H.
H,,H ¥ ME g, H, f1 H, ¥ Hox@Eg.
[EBRE] FEHHETF. LECB BER.

JA5-81 1.2-_ETHRAEILAFAEHERTF?

Hl} Hd Hr

(%] [Ha—-:'r_('r &

H, Cl Hr
A H.,H,,H.,H: . H. . H REAREHTE 7. (5FHEmRMEES CH, EAB4~ H BRASHE)
(EBAE] FEHFET.
2@ 5-82 FHihaFRm CHO BFTA i E S =, 8 i X8-S 9Wey' H-NMR
A L ik 7
[BR] B/ LMLEY. EIIMSHME H-NMR ¥ g B I F Fix.

H

(O L) #Homwe (2) —7~CH;, H M
g
CH;
(3) W'—" H H 7Y 4 i (4) HO—CH;—CH—CH, HhLd&
O
{j .

(7) {;HJ:C,HH H—Hg

[(BHAE] (O ASSMWE;2) REERFRREEQKRE.

A 5-83 EHHHFEERNEHR. :
A FRHBICHL,O,. 54 BARERM, H-NMR G HAWNEE, B0 NE=8EH%
PO
B. 4 Fa . CGH, O, 5&BAAAKERNM . Blg), H-NMR N HiE,
C. #FRXHNCGH.O, 5& BRI M S EREEBRBG RN, ' H-NMR i+ HF 1
g .0=0.9(ZHIE6H),s=1. I(—FHK3IH).6=1.6(LEHIE 1H),s=2. 6(AKE 1H),5=
3.5(£HIE 1H) ,

H CH,
[#®] A. CH,CH.OCH.CH, B. CH,CH,—Cc~%Hs =& cH,cH,—c>H

CH, ~0OCH;

H CH,
C. (CHy,cH—CcZHs &% (ch,),cn—c?ZH
-OH “~OH

[BBAEF] () FEHFRTREEERFLEBME; (2) BMRKN; (3) &4 BRI
FIRRAE ; (4) FPERFBENCHE; (5) HEMLEWBIBE D,

JB5-84 SHTIHREAYNF FEFERXENSFEFHBRMTR.
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OH
: . [
(1) (CH,CH;);CH (11) CH.CH,CHCH;
(iii)) CH,CH,OCH,CH, CH, (iv) cHycHcHNHeH, ()

1
(V) CiHsCCH; G H (vi) (>,
0
(%]
(i) 4+ FBTF#  (CH,CH,),CH
CHECHg

T =

7 : |

3 = (CH,CH.),CH -~—= CH, CH,+ CHCH,CH,

+
OH
. |
(ii) 7 F5 Fi& CH,CH,CHCH,

LTECS T
Tu ] +
fl_)H CH,CH,+ CH,CH=0H

CH,CH,CHCH, ~r

L . +
CH;+ CH,CH,CH=0H

+

(i) 7+ F 5 F i CH,CH,—O0—CH,CH,CH,
W7 3¢ 5 K

. +
CH; +CH?=“=O_CH2 CHg CH;
+a
CH,CH,—0O—CH,;CH.,CH,

+ -
CHa CH;"""{)‘-CHz + CHJ CH:

(iv) 41 B 7 i CHSCHZCHE—Q—cHz—O
| |
H

b7 3 7

-+
« + CH;CH,CH; N==CH,

cncneni-on{ ) { !

CHgLHz"‘ CH2=T_CH24C> )

H

O
(V} ﬁ%ﬁ %& Ca Hs e [!L_CHZ{-1H H':r
W7 3¢ 7 X
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0 |'_"' C5 Ha '+C’EECH2C5 H5
- |
Ce Hi— C—CH,C; Hs

Vi) HFEFH <;>ﬂm

bow

. -
|_" C5H5CH2+C5 HS%O

b7 3¢ 7

- Q«uzﬂﬁﬂ.
0
+
— (  » +CH,CH,
O
h > (>—c H.+ H-
" 2 3
O

: Hs
CH.CH:

s CH,—O—CH

(EHAT] () 4 FETHRMOERL; Q) SFSTFETERNDR.
M 5-85 BHTHELAYH S TR A RMOBEEE THEN.

(i) HOCH,CHOH (ii) CH;CH—C(CH,),
CH,CH, (|]H {|)H
(i1i1) CH,CHCH,OH (iv) CH,CH—CHCH,CH,
(li)CH3 DCH;(!}CHS |
[£%] (i) CH,CH,CH—0H (i) (CH,);C—0OH
(i) CH,CH =—OCH, (iv) CH,CH,CH —OCH;

[EEHE] (O 2FBFHERITR; Q) BEAETHREHE.

I 5-86 RALEWENTRN CoHLO, BLEWHIINEWE 1 700 cm ™ BHEH — 4R
o (9 VR Ui (B 7E 2 720 o ' BHE WA R WOEE, LAY H-NMR % 4 44, X S B
BHE TR 5:2:2: 3, HRE —~HEKFMBIE =7 WiE. ZLaPWHFEEEN. &

m/z 148,133,120,105,77,51 1 39 Ab & B K B F ik .
(D) EHZLSYHERA.
(D) EHEZEAESY AR B THNRTR.

(9] HFREW Q=5 REXMPFPFHABBE BHEFRUFITHELEIR, ' H-NMR &

R — A,

O
[EE](nk%w%%mﬁﬁ<:>iqmmmmh,
(D) Z SV T =,
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b=
OH O +

. Ej')\CHE _____(-:21'14 QJ\Ca;[ — CH; 133
120

148

|-&,u,
Oromo

l—cn

—CsH —CsH
C.HY —GH: 2 Hs C, H7

48 77 51

[(BERNE] (D IRBEFR . FEOKD; Q) BESTFRITERROE; () FEHEFH
'H-NMRF ¥ H ; (1) M3 L.

SR 5-87 HMESRME AB.C.D.EHINEEFREY. HTE CGHON, K A fF
WETE m/2 121,105,77,51 &b 4 05 A %
() EHAFEERM AB,C,D,E #h25#m=.
(i) 5 A/r-AE X e FrMra .
AR % ﬂﬁﬁﬁﬁaﬁmﬁxﬂﬁﬁggﬁ )

CHO CH.;
[£2] o) A) Q CNH, (B) @—NHZ (C) @—ND

Q

H MN=(CH.
(M ¢ N_NHCH (E) @—UH

D
(i) <_>—G_NH <::}—h5ﬂ{ - NH, <:}Pf“ - —
miz 121 miz 105 miz 77

CsHy + HC=CH
m/=z 51

[(BBAE] () ASRRENBESHMNE; (2 BEAOSRTR.




20 EUEHABEFINEHERRRER
B— B R
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ES8F Wi Foh Hdhhhl HEEwa s 161 »

(V) A R 2 2 (] BT A — A BT 2

THQ trH
CH,=C CH, CH,=C CH,CH,
N / ~ /
C—=C C—C
VAN 7N
CH, CH,CH; CH, CH,

[(EEHNE] () BERHREL-SWEIN; (2 FAoRHEmsEnEgERLRRENS X,
(3) SR RHANBRMET; (1) BEMSE 580 LR,
M 8-22 M TR, EHEEFY. GRRILESWHAMBRER)

- H H -
(i) M H2Hﬁ.== HzD:l{.:.’.I:_[._., ([1) HEHE Hz{)g,UH .
(CH;»;C CH,
CH(CH.),
B:He  H;0;,OH CH—CH: pu cH,coOD
(i11) — e {1V} I -
C: Hs
CH,
H CH:COOD . .
(v) \D‘:ﬂ)_ﬂf e : . (vi) @/C}I; B:Hs  CH:COOD
H
[&E]
OH
CH,;
CH(CH,),
HD; ? C,H, w CH,CH,D
H
(v) p ~CH, (vi)
D

[(BBEAE] (D BRMMEAL - FALR I, RS 9 X 0 3 0 A ST R B 5 45 (D) BRI
e — 3B IR RE » IR B4 DX 38356 P v AT S R B (D) SRS MR R,

SIE 8-23 By 822 B Gii) . Giv) B JZ AL ER , 35 00 1L # %
[BEE] s-22GiD R A I T Fim .

CH(CH;), BiH °r  CH(CH;), *  CH(CHy), Hm "
| L Hog/"
MCEHS \'r 1MC1H5
_~>B-—H



« 162 #F—g AMPRE

CH(CHy), CH(CH,), CH(CH,),
I H.0
/;yﬁ_;ﬂi+ C,H, C,H,
][J? ~H OBH, ~ OH
UD_H
8—22Giv) By R B HLEE 4N T fir s .
Bz*Ha +
BH
Q\CH#;HZ _3[ Q7\CH ==CH, }—\ Q\CHZCHEBHJ
H~~B’H
- 1=
0 Aﬁ:::;7\
CH3(IZDD ,E}b {“ (ﬁj
_CH,COD o [ &7\(:}1201{21) + CH,COBH,
oy
Non,

[EBRE] (L) BRWEk - S RILE; (2) BIRMEkL - FIER L,
SJE8-24 RRTHER,SHIE-YRIAN(FRERSERET).

Hsc\ /CH;, H;C\\ fCHs
0, C—C LI (i) c—cC H:
/ N Pt / . Mi
H H D C. H;
CH H
s 5 CH,
H \ D
(i) dib —_— (iv) C@ DR
Pt Pt
[BR]
ch, H CH,
(1) -D (11) v-H
o CH, () C,Hs (¥
CH,

Giy  Me g (iv) D
D

[(ZBAE] BRI SRR, KR A7 s 4,
I 8-25 R TIER, . EHEE>Y.

CH,

J (CH,)sCOK

(i) {:]:: +CHBICl, — &
(CH;):COH

C: H;




F8F M Fehm Bdlies KK

« 163 -

CH,CHK /CHZOCHg 1
Gi) = +CHF, Br (LHs)sC‘DKF
VAN (CH3)3COH
H H
CH,
CH C
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() PEHXFREMRN, BEAEMNRESHERERLA 3.
Gi) FEMXFREFRM, BAIZXFHPA—-TERFHAESHEXTA—H.
(v) REHXFAN BAEZRXFPE - TEEFAFS/ABEAN,
[EBRE] 5w En R,
S 8-37 KB TFHEMLEWPEH--NMeAMERE? M4l
(D 1-FHE-1,3-KFE B, 1-FR-14-FOH (D4-FR-2,4-F M 1-FR-
2,5— B 4
[E%]

CH.
0 H O’ WRE. AT RS OUR |5 2 T3 AU , S 95 XA B R,

HE P S B SE R
CH, CH;

(ii) CH,CH, CH—{IZ—CH=CH—CI-13 H CHECH—CHIL'IHCH=CHCH3 HigE. BHERW.
[(FERE] 4 UE I DR E .
S 8-38 THIERAERMEE=WRMAA?

() I HBr(1 mol RS
(ii)w +HCI(1 mol) ——
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Ny
(1v) +HBr(1 mol) —

[BR] FEAREEMRNEY.
Br A NFNC(CH,),

(i) \/]\/{\ (+) (ii) |
Cl
Cl
H
1) CHS{H C] 3 (+) v |

[(BERE] () HEERIB AN (2) 5542 3 o i 5 A0 X 58 26 5

IR 8-39 () FIH(D-2-TH(E)-2-TH (D -2- R (E)-2— R4 (2)-1,3—- % —
M(E)=1,3- R (D) —-1,2-ZRLM(E)—1,2- “HZ I ¥ S8R0 0 5 B
A 4 b U T R AR fL R
(D) FIH (D) —2- TR (E)—2-T8H (D) -1,2- —HZMW . (E)-1,2- “HWZ B W EREHK
P& e 0 S 5 6 (R 7E B AR SE R B L A,
Gi) EREMBSZEMAHAXE?

(%]
(i) (Z)-2-TH (E)-2-T4 (Z)—-2- %4 (E)-2- %4
i 5 4 °C 1°C 37 °C 36 °C
(D)-1,3-K M (E)-1,3-H_H (D-1,2-—8ZH (E)-1,2-_"82E

—44 C —42 °C 60 C 48 °C

EHRBRD,Z MEHMNBEEANG E RS RGHSE.

(ii) (Z)-2-T# (EY-2-TH (D-12-—8ZHE (E)-1,2-—8Z&

HtEdE 1.100X107% Cem 0Cem 6.167X107* Cem 0 Com

ERMRE T Z BB HR R B RAE LU BB E BB R MK, T B ARG E BUAR 13 80 8 1%

EHT 0,

GiD) —RRVE BRAEI YRR . IR R R B E 2R A, B 2 Fh k.
[(EHBAE] SrsmmtysEsgnxs.

SJB8-40 ETIHAAWH S 1 mol Br, BRI R W E AT By, I R
H. BHXLE" YRS 2 XLK.

* WD{:HS -
(i) (11) MCFE

8]
(iii) (iv) S~ CcooH
\J\UW
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g STMPFRE

(v) O:N HA[)\

(ER] 7EeaF = %8 B 0D & A R R 5

{“]lf_,l—l3

(vi)

CH CHZ
(1) \‘=\CH K'ﬁ
(6R.7S,IE)-7T-BHE X -6,7T-_® -3 E=#%

(6R,75,3E)-6,7—dibromo—7—methoxy—
3—heptene

1

Br CF;

(i) (CH, }EC—C—CHEEIH;%
a [

|
Br

(65,2E)-6,7—dibromo=1,1,1=trifluoro—7 —methyl -

2 —oetens
E]’ CH.‘t
waw ‘."' H
(111) H?‘_ﬁ'
CH.; =CH(H:D
O

M (15,25 -1,2- "R )E8
[(18,28) -1,2—dibromo]propyl acrylate

4
T CH 2 i
\e s2H Y “COOH
CH,
il
(55,6R,2E)—5,6— R -2 -8
(55,6R,2E) —=3+6—dibromo—2 - heptenoic acid

(iv)

Br
|
H
(V) GQN H-""' C{L 3}2
CH; Br
(45,1E)-4,5—_HE-1-F§H—4,5-
“H-1-C%

(45,1F) —4,5—dibromo—4,5—dimethyl —

1 —nitro=1—hexene

T

(65,7TR.3E)-T-HH K -6,7- _R-3-BH
(65,7TR,3E)=6,7—dibromo—7—methoxy—
3 —heptene

Br H CF,
y
(CHs ), f|.3-—C—CHg CH/"/

Br
(6R,2ZE)-7T-HE-1,1,1-=%-6,7-
TR-2-

(6R,2E) ~6,7—dibromo—1,1,1—trifluoro—

7=methyl-2 —octene

O

" H1 Br
CH;==CHCO CH,
Br H

AR (IR.2R)-1.2-—MIERs
[(IR,2R) -1,2~dibromo]propy! acrylate

7_<LH*\’\(,ODH

(5R,68,2E)=5,6— {8 ~2 - e i A
(5R,68,2E) —5,6 —dibromo—2 —heptenoic acid

Br

1
0, N/\/XC{CHa )2

Br CH;
(4R,VIE)—4,5- W ¥ -1 -PE-4,5-
B EEN
(4R, 1E)—4,5~dibromo—4,5—dimethyl -

l —nitro—1 = hexene
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Bl‘ Br H
lmﬁ {1 HCHE
(vi) Br CH, #~"H Br
(5R,68)-5,6— /R -1-FH (58,6R)~5,6—- "R -1-H#
(5R,685) -5,6—dibromo—1 — heptene (55,6R)~5,6~dibromo~1 - heptene

(EBAE] (O UHL 5 1 mol Br, BT, JZ 579 X 158 2 45 4 #1042k 845 (2) £ HEEH
EWH T ELME.

SIB8-41 B TR A ETESY RS KR ). Gi MR A9 R HLIE (G & 7= 4 8 i

AR DI
: H* . f\[< .
(1) J\/DH = (i) ~H,0
CH;COsH .
(iii) >—F T (iv) CH;0—CH =CH, +ICl —
NﬂzLD'l
Z , (
(v) O/\ +HBr — (vi) />— + HBr ROOR
N SN ROOR 3 H % # KMnO,
(vii) | P +HBr (2 mol) — =  (viii) >-=< .

H CiH. —n it

H Brs ( ) C:H;ON
(ix) <_>a=< + HOBr — (x) & Br, ﬁiﬁﬁ_ﬁ :H;ONa,
_ CH;OH C: H,OH

. hy (CH; 3 : 00K Br: (1 !} KOH HCI
(xi) d +CCl, —— g TR (xii) . -
{CHs}si‘. OH CH;CH:OH

(B8] () Eahm
— H:0) HH —H*
%/DH—- an _THO . _EH o L N

(i) J i ¢ 38

-
It

maw * H-h*

Gi) DK, b (iv) CH;-D—(|3H—CH21 (£) (v Br/(j/\ (+)

0O
Cl

: f/ONBr CH, H
H~ +Hy=n
) /7—/ " .. 7 C
(vi () (wvii) - (wiit) HO OH (4+)
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HO C, Hs CH,
OCH, OCH;

Cl, 1 Cl,C CH,
(xi) Qz:gc (£)(4), 2:§ (+)

(xii) )\/ , >=/ }v
Br Cl

[(ZEEAB] (1) BROHE; Q) BRIOER RN EMHEEHE.
S 8-42 L) -2-THRABHKER , AR EXNEE TS Y.

HO OH

CH;CH;,

Br
. +, —CH; +
(ix) Ho L (x) Q (+) Q (+)

0
(v) H--’/QH:HE

CH; H
1
(D CH, CH, CH;COOH /LGA\
:: i Na,CO,  H-i v-H
H H s CH, CH,
CHg_ EHE CHQ CH;
g & KMnO
(ii) >=-=< ® ﬁ.#ﬁ . H H
H H HO  OH
CH CH CH; Br |
3 : HOBr < i3
(ii1) >=-< CH,
H H HoO H (&
CH, CH; .
R B]'z KDH —Lz H-_f, DH MNa
(iv) S - ~ CH,C=CC i
v iy CH; H, NH; (1)
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Cl

CH,; H E
(v) >=< CHaLDDHT H}Q\CH (+) _____ H i =4
H CH; CH, :
[ZFBERE] (D) BERMREMN RN, ﬁuﬂﬁi{zﬁﬁﬁﬁ,ﬁﬁﬁﬁixm B R (2) YT kg
WHFRIL.

HE8-43 HETHRMARTALUERILFHTYE? B—FMEFEEYr N7

[E%]

H+OH OH
—HRERT \J

- !
OX B X - O
CH(CH,y), CH(CH,),

=BT ER*Y

AR =Y, RFEH YN TE>Y., BVREETFHRESR Y 3°Ct >
°CT>1°Cr, ERRMH —8, T EB/E 2°C" i 2°CT BB EHRENBEMIC .
FrUls G €83 H5H Y.

[(BBRE] O HEM HOMENILE, TRAN; (2 BESFHBENE, BFEFELE.

SI 8-44 HREET mIRALAS B MW A,B,C,D,E,F,G # H MM, FH 18 H & RN H
R 5,

KMnU

H 5 g?‘ O+CO,+H.0O
.&IKDH CHMQ-:{;/CHEHI
A ii* B ﬂ C H” i b
(C,H,,CD 0:  H,0  NaOH A
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[ZX] A <:>‘UH;_L'] B <}CH2Li c QCH;tCuLi

CH, CHE—CHEO
NS
D —C E <:>=CHZ
SN

H H

0
|
F QCH,L‘LDOH G Q—CH?COUN;& H QCHECWHZO

MABMERIRE,
A—B g RBRH 4 EA LA YRR

B—C FH L H — 4555 48 # i fi

C—»D BB

A—E E2 KR

B—F E#hn s . i8R

F—~G BB

G—H FEBEARR

[(BBAR] () BH TR AR SLEMAITLBENEE S ; (2) BREF .

I 8-45 AWM AN FRY Coly EMFERT 1 mol A TS 2 mol EINAL. Ak
BYEREN-HERERBD 2,6- —HE-3,5-F M, FRNELHER. RoFHi%
LEYH' HNMR F A JLA K SHE> NS RTFAAREE D

[BR] S8 A8HFRH CuHy A WAREFER 3, BHH 1 mol A 4L I1E DB I 2 mol
H. 80 A AR BRBEDUR A — 3R A SR8 - MER N B8 —F 4 F, 80 A B4
MBS F. BIESBRTDRESHE A NS,

A MR N t@f;
|

AW'HNMRA 34 24 H _®ig,4 H LEE,4 Hpil,

(FBNE] (O B TFRMUEEFRNIEL SEMSEXLBERIES; (2) FHRFMIESH
FF . BEH MR,

I 8-46 LAY AMSTFANY CisHerl mol A BEALEEE AR 4 mol H,, =9 %
I-ET #-2-(1,2-"BNIBFRCKEALREEL. AEHMH Zn. H,0 4 BB 1 4 FFi
Bl TRl FREBEML S TOB-4,5- ., RK#EN A TR H .,

[BR] AWEEMEHOTHI®.
@I“M 2 (]
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B HERE YW I-ETE - 2-0,2-“HRERCOKEHE AKNTE. RAEHRER
il -amysE R8N GE.
[(EBAR] (O BROAMEER; (2) BRKREL-SMREI (D) HHE R MSHE

fiE < Bk AT BE 7 .
S 8-47 SR TFHIRRRHT HAAM AR, X HXPERN TR EINNRRA,

CZHE (_,2 Hﬁ .

] CoH: OMNaf( CoH:ONa=C; H; OH
(i) >—< +Br, + C,H. OH — = ARER) |, CHONa-G, -2

q A

L HSU L H Na- - [
i) () +Br+CH,OH NaCR®) , GO R
(&R
Cs Hs ONa( fi)
Brz +Cg H;',,OH e : ﬁ - HBI'+CEHED BT+
(1) B ¢l 3
Czﬂs‘\c @Br*
H- ~H

Br
@’}\‘7 “ocit
H

OC,H
() OCHs (1)

PR R B A R - (1) C—C X5 C, H; OBr #4057 57 £ 42 35 IE 88 F b fa] 44 b, 78 o2
M. (2) EPY HBr KR 89% E2 P13 52 58K .
P R BT R - (D i C.H; OBr —# , AL &Y A R R I LS MR 2 &
RAFHIFEEBEEMEB/DYEFE, ) HTFRBASYH AR LS b,
T SH AL & By 09 S BB 4% R 2 SR BRI 00, 7 R 4 E2 BRBT. W T E R R HENR
B SR, X BN T BR R R £ IX 6 B R R TR 49

[(ZBAR] (D W2 C.H,OBr #9 & R AL, FRL A ST A2 TR 5 (2) 4042 05 1 4k 41 g
E2 S HLE, BB LKL ¥ B R (3) LS WRMAR LS W LR B4R 5P
X 5.

IR 8-48 iy AMAFRY CHy 78 KMnO,—H, O it B 37 , 76 2 B i b R4 3
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¥-2-TH,A 5 HCl /418 B,B & C,H;ONa—C, H; OH i *F R i 18 C,C { Br, 88 £
H R D,D H C:H;ONa—C, H; OH 43, 4 i E,E 7F KMnO,-H,O i m#E 2,3-T
“E,CHO REFHFA HO.Zn b BGHN. HEHAEY A 9,3 AR MR B
B B B S5 H R IEBRAY

: i O
.-"; KMnO,-H,0 . il
* (CH;),CHCCH,
(A
lHCl
(CH.). CCH(CH.) CyHs; ONa CH3>=<CH3 Br; (CH. ), C—C(CH. ) CoH;ONa 3
32 " 3 /2 —‘—ll- — 3, C— "H,),
i GHOH oy, CH, | C;HsOH :: {
d Br Br
10“ A EKMnO), -
H. O
jZn,H;L}
9 O
o
CH,CCH;,
0

[(FBAR] (L AFRN AEENER ERUSEESEMS T LB AN B
BB 5 (2) IR RO 45 (3) MR B0 I B L A AL R BT 5 (4) 4EHI R BREO XTI L B |

S 8-49 HI-FERUENFEHERFILKESY .
Br

OH
() (i) \/Jv/

CH. H
Giiiy  CHLCH:%—CCH;

HO OH (+)

[E%]

CH, OH
y CHiCHyS{ o

HO CH; ()

(iv

Br
KOH-C;H:OH

A hy

OH
-
NazCO; (A )
T
_NaOH-C:H:OH_ CH3>=<CH’ CH;COOH  H,O
SRR . .

C, Hs H | HT.
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CH, ‘ 'H
C; Hs?—- ~(H;
OH OH ()

Br
(v /WA Brs /\~/\ N2OH-C;H:0H  CHs  CHs KMnO,
- et —
hy A -~

on’ N

CH,  CH,
&m7—fﬁ

OH OH (4)

[BERE] (D KRB, BRI EENE; (2) 3°RX ) E2 ¥ 5 G8A S B
FORRBAMER RN M;(3) 125 HBr 89, KNV &4 # K 5 X 58 % 5
(4) B H 4 B, I N i 42 F R T #9334

ST 8-50 MRERMEMETHAEY, B H &5 KR AT KRR R 4 418 R 89 5
K5 .

Br

(i) ~~">~0H — \/I\
OH

(1) \)\ — TSR

H
Gi) O . C{O
“OH  (+)

Cl

CH; A
(iv) <I . C“"Ha
CH, —OH
CH, ()
0 .
(v) CH, — /I\/\/““‘*CDDH
[£%x]
. it H: =0, HB
(i) ~~~"“0OH — - /\( (E1 2RI , 3 8 b0 8RR JiD)
Br
OH _
;s # H.SO, Br B

O
Gib) O Brs UB" _K_UH-CEHS(EF | L?Hg,liJUUH H36
hy A Na:CO; O

H
[:rj CH B BRI E2 RO M8 52 80 SR AL R I, SR AL & W 0O e B FF 30 IR 1)
"OH (
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. CH;
) CH, CH-“ KOH-C;H;OH CH, HOCI =Cl
(1v) - --OH

CH; CHs CH, (&)

(8 @ FEBACR R E2 B , 56 46 /Y 35 HL N Al =2 )

Br -
B KOH-C:H:OH KMnO
hy AV A H

O
J\/\ACD(JH :
(B B BB R N, E2 RN . 4% 12 i S AL R )

[ZEAR] (D Remib, 840 R a0 X2k 84 (2) B E1 RV (3) BRKBH E2 R
Bf 5 (4) K42 B0 35 e 0 R B X 480356 45 1 P ST AR i HE 5 (5) IBIR AL, R N R R W=
MEFR;(6) HREAME MR, B85 RESRPBINA.

SI 8-51 B F ¥R 6 B R R4 B AR R A R R AL .

Gy 1 - (i) CH,0H —
= CHsOH : 170 °C

[ER]
ct .
| 1 ————= CICH,CHCH,] ~——H— CICH,CH CH,I
iy N ~ag @ T
H-—OCH, (&) OCH,
\J =

(i) <:Q—CH20H CQ_CHE_/}]HI MO Cu,

(I 5 B BB F ™4, 5 5L R 21 F0 52 R i ] 45 36
(BHEAT] (O BROMRENFESFILE;(2) BAKRHER El RN, RESTH
BEMMES; ) ERERE T NRNBL,
JM8-52 EHMARSTHERME —4-FE-1,3-2 KA MASRHRERR Y %
XERKMAE .
() 5 A HFH (i) FHEMERR (Gii) HFFE Z,EHE, HE E WBRKELRE
[(BR] AU HAERMFES Sk

iﬂlﬂﬁ{i

(1) /“\‘*--)l\-/ (E)-2-Z.%-1,3- _# (E)—2-ethyl-1,3-pentadiene
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(2E,4E)-3-H#-2,4-C "4 (2E.4E)-3—methyl—2,4—hexadiene

(2) /K/lm.,\f”
(3) /\)\/ (BEY-3-8#-1,3-2 % (3E)-3-methyl-1,3—hexadiene
(4) /‘\)lvf"

2-HE-1,4-T =4 2-propyl-1,4-butadiene

[BBRE] (L ANBHRENES; (2 XEHRHELS; (3 Z.EWENES. (1) BEKY
S 0 A

>l 8-53 EETIAANMMEESY . B ENESH. UEEFRMEEEFE L2842 FE
59,

@ ) G [ ]

[&x]
8 J
(1) & 3L 96 3 4r B K OF B4k AFEREKEESL
AR F 5 ATRETAREFHEH
(2) Pt R Oz Wiz 1) < 3 1) #B D 0 A i i A 4k
it =1 ok
iR R 3 N
(3) {24 R BEfE & A4 1, 2- A, HEEE4E 12—l

NfeEAE 14—t
[ZBAE] L4 TUE 0190 57 DU B9 X 51
I 8-54 T 1.3-FC TREAOR R, B 1% 35 R 24k 80 SRR SN HEBI R R, 348
o6 45 R 2R 4 7
[(BER] #ALIHEBER. 0F xR,

== OO =0 O = O

(i) (i) (i) (iv) (v) (vi) CviD)
(D) Xt Iedfr = bk 69 Tk B ok .
Gy, Gi) 5 Gv) » (WS BRI K . (vi), (Vi) 247, Tidk B/,
[(ZBHAE] (D BIRBIRR; (2 3504 R H 00T 5 1 4057 R0 22 41 1k 6 57 ik
S1RB 8-55 Ty i WBLk A TRY 7 HHEMM=Y.

0 0

. =

m@;JrC[/\_.. (ﬂ)@m+<:2\:§:>_,
0 AN
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0]
N
- (i) CNH + — (iv) :C@D ¥ \O_‘
CN
0

5y
(v) COOC,H;
/ COOC,H; o
H
H
[BR] GOFREEERERR. (1,GiD),(v), (VHEE#FT, I8 X
O

(1)

C; H; OOC COOC, H;
w (G o+ —(

H H

[Z#BHNE] Diels—Alder & fi .

I 8-56 EBHTHRMMEMTEN=Y . RIAIBHR=YREEESY? H4?
cl

(1) n /K/ al (i1) m +Cl; ——

K-2 3

(i}A[CHg T ~[CH2 l T H——CHz JFH:*C;—}

A ABC,D IR A EREEY. HFBIHEESY,.BHD 1,4- ﬁﬂﬁﬂﬂﬁ%ﬁﬁfqﬁ
£:;Q YR EAN KERA L FRA, 2B %W LB &, Y RS E,
(i) $tF 6 7 1,2 @A™, ENWSHNT .

cl Cl
cl Cl © ol ci -~ ¢ _H
Cl 1
/@/\ ’ \Q/\ , U v @\i Y ©/</ ' w
) cr’ |

A 8 L, 4-E=Y . EFRSH AT .

Om ’ ,.-CI\CI ' /O/; C(;
Ci cl Ci Cl
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cl Cl ca A g A
cL Cl :
oo
-

H AR L6 -, ENMEHIT .

Cl cl
cl el Cl ol

e, 1,6 - =ik 29, W0 1,6-mRRMES Z4E,@ 1,6 - M9+
HAEIRER, “HHEEE.
[(BERE] EEEER IR R




29= foB

JEI-1 ) W TESFHRRmEER K RB/NIKFHES S MEER.,
(D) HHETHSFPrRISEZREKE KB/ R TR, @S,
H—(=C—CH,—CH, —CH=CH,
[FR] O BB KHESRFN TR,
C(3)—C{4) = C(2)—C(3) = C4)—C(5) = C(1)—C(2) == C(5)—C(h)
IR a2 . i > WE > =8,
TEBRB B, sp*—sp* > sp'—sp? > sp’—sp
(i) g A BICHEF I F I T FiR .
C(3)—H=C(4)—H = C(2)—H=C(1)—H = C(6)—H
FISIMRER .C.o H>Cp- H>C,—H
[EHAE] s T, =S e K B Pl 2 K B
SR9-2 i FRE R T EENTIMLEY .
CH;CHCH,CH, BrCH,CH,;CH==CH. CH.CHC=CH
¢ %
(1) (1i) (11}
[HFR] Fr— FA Ca(NH); BHRBREEGID, [, GDRR ]
CH;CHC=CH + Cu(NH;);, — CH;CHC==CCu{ 4#f

|
I I

HAARAOUEARBBREXINOMGD ., [OFRFER]
BrCH,CH,CH=—CH., + Br, C_Cl' Br{’JHgCHzf'_“,HCHzBr (REOIHEEHEAE
Br

735 ) i R I )

-~ CH;CHCH,CH; + AgCly Afs

| iR P < B ] |
Cl NO,
. AN
BILHECHE CHECHz + HENC}a ﬂﬁﬂ_—wi— ‘;Hg CHz CI‘I“"{:I Ig + AgBI‘ + ﬁﬁ'ﬁ

NO.
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CH,CHC=CH + AgNO; — CH,CHC=CH + Agly & (8 ER)

| :
I NO,

[(EBAE] (D) £BR. B KERBMIZE; (2) SAR BAR BLEZRIHK ;) 1° RX,
2° RX Mk A B RX X 9.

SJE9-3 HWARBEIEUIRORENERER . EARTCAENEANEETILEY. #E
H & B BR R P B 20 BN B9 45 PR

(i) CH,C=CCH,OH (ii) H(?%
o

. KOH CH:0 H:0)
[ZFR] () cH,c=CH © + CH,C=C—CH,0 K' ~————» CH,C=C—CH,OH

MM EE R
? O K* OH
(i) CH,C=CH -—OH _ CHCCHs . c—=CC(CHL) O . cH mml:ccri )
’ MMENm  EEmE U mwEm i

NaNH, 2 <j>—cn _
(i) HC=CH NaC=CCNa — <;>— EC@
{8 3K bz hig

) . MNa T
(iv) HC=C—CH=CH. + HB — H,C—=(C—CH=—=CH, — =
‘ T | * “Wartz & it -

Br
HC=CH @C
D-A &R o
[BEBAT] KR m R Rk HEes b e,
I 9-4 T,
() W 3I-CREDTN (a) (2)-3-C 4 (b) (E)-3-0\8% (c) Bk
(D) (D) -2-THREZHE)-2-TH
Gii) ¥ (E) -2~ THREZ (D) -2-TH

CH;CHE\\ ﬁHE{:Ha

He,Pd C=C H; ,Pd
/" Pb0,CaCOy T N\H
i (a) (Z)—3—
[£®R] () CH,CH,C=CCH,CH. o c:r E}f
™ 1 2
\ma \ R - Hz,Pd,/
B 3.{” ;,/ \\ -
H CH.CH;
(b) (E)—3—-P.#&
CH;CH;CH,CH:CH,CH,
(e) B8
" I 2 e
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