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1% IUPAC &5t

(An introduction to TUPAC nomenclature)

1T IS JIIIE STE SUIIE STITE QHIE ST VIR ST SIVIE SHER STHE TR SITEL RITE 211 S1HE JIHE 21T N TS SR TR 3 I!I0lll|0IIII‘

FRBHX I wEBME, ETHEFRNETHERE K&
WARMB LA TE, ETHEELSE, RELITFE/S. A
AE, UEGEReR., ZEAHGERIMWNE RS BEHIT,

AI YRS SR G AL BT I3 ¥, FRAELLA
MPSEEMNFRR, LAER T EHR T, N TIiHEHEER
REHFRFVNESR, HOEX RARANE LB HE—- N REH.
BEER . B—HN AR, SR —IR B K 0 TR & /R R
RS AR, EARE. MRUEFHA,

BT EECRA IO SHIEN RN, FF
DAY SHPE . SR E. HF . RARS. X4
5. ERME, 5. B AEHENOEFENMBUERET
i BRI RSN ETHEHBOT

AR EGEA, 2 FREGURER, EXLEERE
AW, PXEMEEXZZRERILEM, ZET -7,

1.1 LR BILE (Position of locants)

A BT BT BRI AR, B OEE L WK BT B A R
MRAMARZE, FHEFR "%, WARBREZH., x—
%5 19719 EHTH A HALE Y TUPAC f 4 L R R E 2001 45y
FRCEBL A TIENCY AR ME, $iEiRE8E, fix—&0JL
FRRF2RE, .

I’sIIQIHIOIIIIQIHI#lll\’!lll“

’HHOJ.'HOHHOHHOHHOHH

CzH5 CH =CHCH2 C2H5 Hept'3'eﬂe (E ?ﬁ% :3- Heptene)
BE-3-M (AR 3-PER)
CH;C=CCH; But-2-yne (Ji? 5% 2 : 2-Butyne)

T-22R(FSER 2- THr)



CH;CH(OH)CH;, Propan-2-ol (J& 5t /2 : 2-Propanol )
R-2-B(RR . 2-HEE)

CH, =—=CH—CH=CH, Buta-1,3-chene (JZ% /& :1,3-Butadiene)
T-1,3- (R 1L,3-TZH)
CHO Benzene-1,2-dicarbaldehyde
CHO X-1,2- "HRB(FEERE:1,2-E _HRE)

ER, XUNXEGLABBRAERELK. AW, EHEE
B, ATAZHE. XREBIEEN, IXBEEHANEESHN
BREHHEEARERE. FHEEETAAREEIREARE—
WA, BRRERMEEREHC YR ATZIER, HEBXE
KR, B WTO BLRARKE J7 3R 68 FIIR) — B sk L0, B A —H0 4R
WERTAESE, R IUPAC WM& MVE, HRIZBBIEREE,

1.2 JES(Commas)

FAUBANKE T RERFERBERRS, #ln.
(CD »CHCH=C(Cl) CH, 1,1,3-Tnchlorobut-2-ene
1,1,3-=8T-2-4%
ARRAEMEBRAFNE, ——SNBEAFEMORK, 3+
HESRRITUREE. — 1 EA—MIKS, HREEEEGS,

Dibenzo| a, J]anthracene
O O ZEH e,y K
, @@Q f (HCALIE 2 Fi K 5 FF BI5R 24 1.
WEARMANEHERE)

0 O-Ethyl S, S-diphenyl ditiophosphate
Qm%¢—0gm 0-Z%&S,S- & GBI
CeHsS

0 N, N-dimethylformarmde
] CH; N,N-_F R H N
HC—N
CH;



BERE, ESNHUSRERENTE, BEMZLPEX
EMRITTEMN S50 AKRERHE,

1.3 [E & (Full stops, Periods)

30 PR LAY R B — e A T AR SR 3R R 2 SR

R RBEI KA, Filgn.
Tricyclo{4 3 2 1]dodecane

) 3 =54 3.2 11+ 28
4

6
7 89 101 2 2-Oxadispiro[ 3 0 3 2]decane
/NN C\ 2-H T H8[3 03 2%k
6 5 4 3

1.4 BS54 S (Colons, Semicolons)

B SRR MR PITHMRA, MBRERIFRE RN
MXRBHEASS, Hln.

2| ' . 2“ .
) 31 3 1,1:3',1":4",1""-Quaterphenyl
) O 4n @ l,l':3',1”:4",1"'-@ﬁ$
3 9 1

1,4:5,8-Dimethano-1,2,3,4,5,6,
7 2 7, 8-octahydroanthracene
6@@@3 1,4:5,8- "M #-1,2,3,4,5,6,7,
s 10 4 VANE - I

Benzo{1”,2:3,4;4",5":3',4' } dicy-
clobutaf 1,2-5:1',2'-¢' Jdifuran
#3(1",27:3,4;4",5":3",4,] =
BT(1,2-6:1",2-¢' | 0k

1.5 EWMGETS, Hyphens)

ETERAUEERNOTRBBNRFRHMRURTENRRE; &
3



BEARBO AR (LR THRESR); EEBESHARUEEN
B tRIABRBHEFSeE. #HAWT:

0 0 N-Acetyl- N-( 1-naphthyl ) benzamide
I ” N-Acetyl- N-(naphthalen- 1-yl ) benzarmde
Cols (N CCH, N-Z. - N-(1- 2655 3 7 R

N-Z Bt - N-(FE-1-B) X Bk

4 5-Phenyl-2-( pyndin-3-yl) oxazole
' }\13 5-Phenyl-2-( 3-pynidyl ) oxazole
Cs“f—g 27 | SRR
Ol/l:@ 5.3 -2 (3-He i 2 )V

FERAESA L —MBER O LKL, FXRFEHE,
MRBSZREMR, NEREHEERE, film.

COOH - 3-( Bromocarbonyl ) -4- ( chloromethyl }-2-ethyl-
H benzoic acid
CoHs 3- (R BEIE ) 4- (R 3E)-2- Z K T
COBr

(BLBIR FAES 0T, HERS e R)
CH,CI

1.6 =& (Spaces)

AEHRRXMBN— KR, BESER PRI L —
Fifgto PXEUREX R,

HEREMOKE, ROERERIXMBANE, WRHERE
MAPHEMH, —EERHEMALIRIRE, BARRE S
MixF. HABRKBAEUTILAE,

1.6.1 BREREIT4A W

BRRREMEY: &, B, BF. 38, KBS, 5.
HCOOH Formic acid, Methanoic acid
WK, H®
(G RAILY , PE—-FHFSH)



CH;COONa Sodium acetate, Sodium ethanoate
B, LW

CH;K Potassium methide
St g
CH;C(0O)O0H Peracetic acid
(Per- "2 R " " B THI%)
SO
COOH Sodium hydrogen phthalate
COONa PR _HBREAM
COOH Phthalic acid monomethyl ester Monomethyl phthalate
COOCH; XA _PRRYEHE
CeHsCOOC, H; Ethyl benzoate
ZHB AR
( CH;CO0 ) »0 Acetic anhydnde
LBREF, LB
1.6.2 g5 LR
Bl .
Ce¢HsCl Phenyl chlonde
X
CeHsCOCN Benzoyl cyamde

TALR P, X RER

CH,CN Methyl cyamde
HEWN,ZHF
XEBEH—TF, ULBESHRPEXGEIFERYRE—5,
AAXEBHSHRAER, FTURAZRE—Pr b6
%, UTHmHAERAEER,



1.6.3 BERASHWREITAEMER, F. HF

#ian .

UCOCH3

(|)H
CH;CH—OCH,
(’)CH3
CH,0C, H;
(l)CH3
CH3——-(I:—CH3
0G,H;s
NO,

H,C — N@—NOZ

(CH,;),C==NOH

Cyclohexyl methyl ketone
S NSE-1iF T

Acetaldehyde monomethyl acetal
LERBARRE

Formaldehyde ethyl methyl acetal
HEEg LA

Acetone ethyl methyl ketal
P45 2 RE A7

Formaldehyde 2, 4-dimitrophenylhydrazone
HRE 2,4- AL KB

Propanone oxame
] 2L

1.6.4 B, &, SRAYRE R EMND

% 4n .
CH;

C,Hs—CH—O0H

ik
CHS_(I:——CHZOH

CH;

P
CHg—-—(II—OH

CH;

sec-Butyl alcohol
T B

Neopentyl alcohol
LR

tert-Butyl alcohol
NTH



CH, =CHCH,0OH

Aliyl alcohol

BB
C2 H5 0C2 Hs Dlethyl ether
LB LB
C,HsOCH =CH, Ethyl vinyl ether
LELIHER
CH,OCH(CH;), Isopropy]l methyl ether
RPN
(CeHsCO),0, Dibenzoyl peroxide
PO (A 5] . 5
CeHsOOCH,C, H; Phenyl propyl peroxide
(CH;),80 Dimethyl sulfoxade
R
CH,—CH, Ethylene oxade
N AIZH
GH; Trethyl-A°-arsane sulfide
| BAL= 2517 Bh 5
C2H5—.B|\FS |
CoHs
1,2-Diphenylethylene dnode

CﬁHS(IIH——(lJHCGHS
I 1

TRME-1,2- R B

1.7 HRABTER [ Numerical (multiplicative) perfixes ]

R ARG H IS0 ) B R BOA AT R R 2 R AR
Hy, MAZHRBETHBEIXHALT X, PXALR—F, FALUMH
RHFEARBBEESH, FREHSWEHIENFR, MK

7



BRI RE‘ 1.1,

oAk R E R, FTUE R, X B E X s
¥oEsk A B R MTEERN, ZEERMMER, XhE « SR
RIBABT WAL, [EARRENM, AT EARIZ T A0 .

M—B LB MWIE, HEEmic, BeEAT, BAMERE
BREARAY, XEMMBERHESE, EAFHFEALE)

Mt FH 86+ B A B BOE R “deca-”, Z S5 BI AN B4 B
fEHABZR, XSPORFRIFHR, Fln.

—'—- e ttearanensae undeca- : —[— RO dodeca-
o LT heptadeca-; IR nonadeca-
F 1.1 BEER (8% H) [ Basic numencal terms (multiplying affixes) ]

¥ X i G i S
1/2 £ 2 semu * - hem-

1 — mono- hen- um *
14 5 sesqui *

2 SN N d- (bi*x-) iis- do-

3 = B n- (ter*-) tns-

4 118 tetra- (quarter * -) tetrakis-

5 i, penta- (qunque * -) pentakis-

6 VAYRE hexa- (sex *-)

7 €. hepta-  (sept1 * -)

8 FANRE octa- {octi *-)

9 A nona- (nov1*-) ennea

10 + deca- (dec1 * -)

11 + - undeca * -  hendeca-

12 += dodeca-

13 - tndeca-

19 i nonadeca-

20 oy o 1cosa-

21 —+— henicosa-

28 —+A octacosa-

29 —t+h nonacosa-

30 = tnaconta-

33 =t= tntriaconta-




S

# X WX @k
40 g+ tetraconta-
50 ht pentaconta-
09 L+ nonanonaconta-
100 —H hecta-
200 gy} dicta-
300 =H tncta-
400 irys) tetracta-
500 he pentacta-
600 NB hexacta-
700 +H heptacta-
800 /NA octacta-
900 Nl nonacta-
1000 —F kilia-
2000 -t diha-
3000 =F tnlia-
4000 N+ tetralia-
5000 N o pentaha-
6000 ~F hexaha-

FrAER—RR, XHEPRE " w- B R
XA BEEM, BB —", —RE ] “hen-” HHT4,
EEEHVH, A=+ —. =Z+—, B+ —HRhE,

M+, “Z+" ME— A8 IKE F “icosa-” Rw, WG
A=A ALK EREMATERZ . i,

- —f— etsesrrereras henicosa- - + ERTTTTIII tricosa-

- —|— PQevecevenaces tetracosa- - + Fieeereeeeenes pentacosa-

ARANMER: F—, AYcosa-"ER_+XMEEK, M
SHUBEERNEATENER, BEEFHFRFALTE;
HIK, Chemical Abstracts Service{ CA) & Beilstein 8 “ =+ " R
R “eicosa-" M AR “icosa-”, HIXHX S, BIHERER CARAE
W,

ZTERTNR—-ME, HPH“+" 5175 aconta-" B =
TEAFWERTNE=FAMFHRA, Sin(EELPHTE

9



“HA—-TEE):

e UL triaconta-; 111 PSP tetraconta-;
JAerenneenen. octaconta-; 1 ST nonaconta- .
AMERB, HTHEEIAIR “a” 5 “aconta-" 18] K #H — 1~ “a" F AT LU
AE-NUTEERE, BHIAMIEE, srEMANKE, B,

ke =X TETTRITE tntriaconta- ; P4+F-+---+-- -pentatetraconta-;
FiATgeereneens hexapentaconta-; 75+ eee oo heptahexaconta- ;
,b—,— JACIETTrr octaheptaconta-; I\ +: ......... dooctaconta-;
FLAFioeeeveres HONANONECONtz- o

EXEERFEMMCHR, BFLR, LAFATE, ZT
BLUEME, —THARRYD, BERE-FHN, HEALE
ERE

BT — T XEFERNAY, TR—-AFE, UE
BORFRERR, —UIEE0R, ENYHGLE, UE B
WkRA, REEMERBHRENEWAMERE, HEmnEM
WA URMER R, EE. RE, SEW, £, fa.

L : monomethyl-, -tetrol, P BRE HBE(R),
dusobutyl-, -dral, -tetraene, ZRTE-, B, U,
hexamethylene-, pentane, AR, Kk,

-triol, -dicarboxyhic acid -—EE(R), -,
mcyclobutyl-, ditetradecyl-, =T &, Z(+mgea)-,
dipentacosane-1, 12-diyl-, (=t af-1, 12-2%)-,
-diamudo-, -dioxime, 3 S—
-disulfonate, - (D),
methylenedimno- biphenyl WH _wEE-, —BX

bis( dichioromethyl ) - MO HE)-

HRXTFHAEEARBMA T HBRREOFRENE, H7T &
RERRME, MAAFEALDIHIH s, “tns”. “tetrakis-”
BMESRR, FXMFERW", A", “ZEA", “@m4”
Fo RO IR B 24 E BRI T B9BUR B A9 5 3017 3% )5 45
B kis-" IR XS TR ABE. BREASBRH -, =,
W, %, HAEXE, EXRUTEAR, &, B%5PIKE

10



BOARK S, XEFXGEEWREAEAE, Fl.

CH;CHCHCH— 1,2, 3-Trnchlorobutyl
|| 1,2,3 S8 T H, MR REE A P
Bis(1,2,3-tnchlorobutyl)  #.(1,2,3-=%

T3), ZE TGRSR LE R

C1CIC1

0 O Ethylenebis( oxycarbonyl)
H IJ T ZER(EHAE)
—C—0CH,CH,O0—C—
2,4, 6-Tnbromophenyl
B Br 2,4,6 ZREE
(U, Tetrakis(2,4, 6-tnbromophenyl )
Br W, B2(2,4,6- = RAH) R EHA 1E)

— AL, R RS sk XA, BB AN R
REFRAERL, Bl

Hexakis( decyl) PSR AN RE
Hexadecy! LAY T
—ZHWE, AEEEL, BENARMASTSRFRE
Bis( ylum) BB, RAPANHERRAL, HE

BENERE. SITRBAREIHAFER
FRHBETHE L, ETRAARKNER,
XM B A, AR T

/N\ Benzo[1,2-¢:3,4-¢' 1 s([ 1,2, 5] oxada-
i{; 0 zole)
72

N ] EIF[1,2-¢:3,4-¢' IR ([1,2,5]7E )
O-N

HE, EXREMGED, HEFOFEAL, e
TBUA b-" | “ter-”\ “quarter-”" B FIN, BT B 4T FE M AL B0
G, EERR MK FUBRER, fiw.

Biphenyl
e

11



ol, , oy
LV ) 00
\ /

1,1'-Bi cyclopenta-2 ,4-diene-1-yhdene)
1, U-ZHBR (P IR-2,4- 2 H6-1- T 3 )
1,1’:2',1"-Tercyclopentane
1,102 1" Z BRI

2,2 :4' 2" -Terfuran
2,274’2 = BR kI

A “mono-" AR X P REFEESHRUY, 5FFE T
BHEC OB, MR TmE, —BERR Y AHEMEEIRESHER
B 2, HEX I mono-Z 5 ARA] % A-kis-ERZ%, Hltn.

" S[COOCH,
_~—COOH

@—x

Monomethyl phthalate

PR _HI B FE

(AR LEEA “mono-" A R H XBA
“HETERLRE RBE, BN EFAR
TUR, AR, B R BRAITRY, PRI
HiE R #E)

Monohalogented benzene
LR e

RTEZHIENRE— T REES, HAETERE L TER,
BT XA B F T HE AR

Monohydroxylated acid
—RER

FIEAAR-TEENREZEBE, REX—KRNWHR AL
AREHiE, HXARRNES - MERNIRER,

|
HOOC[ CH, ]sCOOH

12

Monoperoxyheptanedioic acid

L Puk - at.
(WAARAIREA D - R, R
WL BATTHY)



HOOCCH,CH,COOCH; Methyl hydrogen butanedioate
T_MEFE

X B 24 SR 1 28 B B8 (monomethyl) T
1.8 #&5 5 (Enclosing marks)

BES . FHES. #£FES, KKATAEILEYGET, —
RGP — MK, DA SN ABNEWRES
R, EEM#HANHESABRGEER AR, BEEmEH
NE,

1.8.1 B 4% (parentheses)

AUEEWRE X TERAKBRAEIFMERITR “bs-"
“tns-" . “tetrakis-"4%F, WAUBHERRR, FZAHEH,

(BUE
23 3__ 2

Cl%%@LCHﬁ@LS%CI

4,4’ -Methylenebis( benzenefulfonyl chlonde)
4,4-THEN(CEHER)

CICH,SiH; Chloromethylsilane

FHERR(RREAERREL)
CISiH,CH; Chloro( methyl) silane
H(RRE)BB(RAESEHEL)
DA ERER XS, SRAIGE S WRFHE, THEOKEARS!
(BrCH,CH,0),CHCOOH Bis( 2-bromoethoxy ) acetic acid
RO2-BZEH)ZH
CH, ]9CH3 1,3,5-Tns( decyl) benzene

1,3,5-8(8 )X
(FoR=ABE INE S R1T,
WE®, tndecyl-, W &R + =
i)

CH3[CH2]9 [CHz]QCH:;

13



N=NC6H5
9

)

| | 1 CONH,

HSSC[ CH, J,CSSH

CH;[ CH, ],CSSH

( CH;CH,(CS),0

5 4
N1
2
4
0
CeHs CsHs
S
H H
G Hs
=
H CH;

(2-Naphthyl) phenyldiazene 5§
2-Naphthyl( phenyl) diazene
(2-FE ) B 7S, 5
FRECKEE) _RSE

4-( Furan-2-yl ) benzamde
4- (K g -2- 2 ) 7K I R R

Octanebis( dithionie acid)
FRA(CHAR)

Butane( dithionic acid)
—mARTE

('Thiopropiomic) anhydnde

Bis( thiopropionyl) oxide

(HACHBR) B

FAR AR, 51 & F 0l

Bicyclo[3 2 1loct-1(7)-ene
(3 2.1]F-1(D)-%
(I Ab 8 1) 2 7 DUA SE oz )

3-0xo(3 H-pyrrole)
3-EAC(3H-MERG )
(AR 3H-ME)

(Z)-1 » 2-Diphenylethene
(Z)-1,22-%EZ&

( E)-Pent-2-ene
(E)-1%-2-9%



CHO ( R )-Glyceraldehyde

R (R)-H iR
CH:0H
COOH (28,385)-Tartanc acd
HO-.; _=H (28,38)-Ha K
C
C
H*] S OH
COOH
13CH4 (C)Methane
(BC)H
OH 2-( Amino[ ' CJmethyl) cyclohexanol
[“C]H,NH, -(ER[“CIFH)HEN

WATES PUCIRAAMCEFHIFICELXRERES
F, SRI—FE (PO E . HE X 5% & F 0 E ARl
i
1.8.2 7 # -5 (Square brackets)

fEamas, TRMEMATFHRRFOMK., B3 08
B, BAPRORPARTEGE S, KK, FEERRURE

TEENERBESL4TH, Fin.
O NI 2H-Furam[3,2-b]pyran

[ /blgo_l] 2H-BEWEE(3,2-b 1ty

1 Tncyclo[ 3.2.1 0]octane

2 =#[3.2.1.0) %K
6 3
4

5
9 101 6-Oxaspiro[ 4.5 ] decane

sC}@z 6 a.5]%5
06 3

7 4

15



Y

CH,CNH_H H_,
C”) 6 - S CH;
7 ]
2
Ilq\%CHs

O
COOH

+
(‘QHSO?‘ICHZCHZN(CH;,%CI“

0
1.8.3 &35 (Braces)“| }|”

Potasstum [ 1, 2'-binaphthalene ]-2-
sulfonate

[1,2- B2 -2 Mo 4

4a,9a-But[ 2 ]enoanthracene
4a,%- | 21K

3, 3-Dimethyl-7-oxo-6-( phenylace-
tamido ) - 4-thia-1-azabieyclo[ 3.2 0]
heptane-2-carboxylic acid
3.3-ZHETAR6(XZHME
)45 &-1-R % — 3 (3 20]
BRET-2- 3 B

Icosane Eiscosane

—

[ 2-( Ethoxycanbobyl ) ethyl ] tnmethy-
lammonium chlonde
L2 (ZERR) 2 2 ) = H g

EHSEANYGETRECEHATHAES. FEerE,
EARLARSM, KT BB S MRS A e, TR
MERFERRLY R b (NBRRR), BECH, BRINELH
FREREE, MAXTELEAETEEIE, B, 7.
SRRABE. LOI LR BRK G I SR, F—E b
B7m th & Fh 5 S BB E WA, M ZE SO BT

8

o CH,CH,CH,CH,

16

3 2.1
4
. COQOCHZCHZN(CZHQZ
5 6 I

- HCl



2- {4-[ 2-Butyl ( benzofuran-3-y1) carbonyl ]-2 , 6-duochophenyl |
oxy) ethyl( diethyl Yarmne hydrochlonde

2-{4-[2- T R (I okm-3- 5 ) SR AL ]2, 6 R
F)LE( )R

1.9 #HE(lialicization)

fEmAT ST AERMEBELURK S, BE, 58
FRENZERBEFAELR. HE5SEHMT,

1.9.1 #ARXRFAIDBFARFEERFHLSD

&40
a O Thieno[ 3,2- b Jfuran
/3N / S0} 33,2 b Bk
2
Sl

1.9.2 R ABKE ZH KRB AR F
A3 ZIRBAK R KR E fiAR R, B F/ANEHE o-(ortho-) &
N 1,2-%B4%, m-(meta-) FR 1,3-B 7L & A p-(para-) %/~ 1,4-%F
L, B4 .
@:CH3 o-Dimethylbenzene 1,2-Dimethylbenzene
CH, P_PE 1,2- %

m-Dinitrobenzene 1, 3-Dinstrobenzene

NO,
| R 1,3- "%
NO,

COOH Benzene- p-dicarboxyhc acid
AW _HBRRE ME_WREIH)

COOH
1.9.3 EHEALHELEMR
ERFSHLAMNBMLEX SR, Hando"ER“N”, A
“exo-” FR“HN, Hl0.

17



OH
endo-Bicyclo[ 2 2 1 ]heptan-2-ol exo-Bicyclo[ 2 2.1]heptan-2-ol
W-Z3[2 2 1]5-2-B Ah-Z3R[2 2 1] BR-2-B%
BRAE—THREWRAR, HH T AR MM,
Xan .
H3C H H CHs
exo-7- Methy]blcyclo[Z 21] endo-7-Methylbicyclo[2 2 1]
heptan-2-one heptan-2-one

Sh-T-HEETIR[2.2.1]5-2-F  R-7-PEI[2 2.1]5-2-8
HTRE, AR5 EGIME, REIHRNIN RiER RN
BE, MimERBEREET,
1.9.4 AEHFTHE
TRASHERANEZHE, ¥HA N—., 0—. P—. S—.
H—%FRRplm,

CON(C,H;) N, N-Drethylbenzammde
“LEFETRE
S-Benzyl O, O-dusopropyl thio-

p
Q {I<OCH<CH3>2 phosphate
CH,—S— B
OCH(CH;), ;;Ii% 0,0-—RMNERABE
H

0 S-Methyl thiopropionate

” P S

18



1.9.5 AHEFEDBHHIAK
AEBFINERHE, RARBAENMIKAEL RS H
B, #lin,

CH,CH,CH,CHCOOH a-Hydroxypentanoic acid
| a- BN (E RS 1)
OH
CH, CHZ——C—CH2COOH 3-Oxopentanoic acid
" AR ER (R BB )

0
CH3CHCH2CH2C()OH 7- Aminopentanoic acid
| B (ETRME=R)
NH,
BrCH,CH,CH, COOH w-Bromobutanoic acid

w-RT R
EE " REBESHBL,
a. BWARREAEYIFEHE, Fin.

8H20H (f’Hon
H}—0O H}—O
4 1 4 !
H™ OH H™ OH

a-D-Glucose B-D-Glucose
a-D-E & B-D-H &8

1.9.6 AABHNE4&kETHA
BRERKEH/INERME R RHE, Hn.

Cl \\H cl r-1, t-2, e-4Tnchlorocyclopentane
R 51,12, -4 = EH 5
jz}¥ P NEGEXBET e, c HHRES
Ci™ s £ R EK)
COOH ais-Cyclohexane-1, 2-dicarboxylic acid
COOH WK T 45-1,2- = U R

19



COOH trans-Cyclohexane-1, 2-dicarboxylic acid
RFeEE-1,2- P

COOH

mkFERZMAY, BEMHERETPIFELR,
CH, CH, CH, H
N / AN /
Cc—=C C—C
/ AN s AN
H H H CH,
( Z)-But-2-ene ( E)-But-2-ene
(Z)-T-2-%% (E)-T-2-%%
CHO CHO
H=~—OH OH=—H
CH,OH CH,OH
( R)-Glyceraldehyde ( $)-Glyceraldehyde
(R)-H & (S)-H e
HAMNER — L H AN AHA R E R,
CH; sec-Butyl
CH;CH,CH— frrE
CH; tert-Butyl
CH3_||C_ RT%
CH,

EEEC&—?M#—ﬁﬁﬁm%@%%ﬁTﬁ,EW%
CH,

XHERN; Isobutyl Bk AE/PFHE, MIR—TEE,

1.10 JTEHRY B (Elision and addition of vowels)

B FRICHFEM S RIE, aaNBERGREL, AT, AR,

oA, BB LR E SRS RS RS, BE—EEgl
ST RE O E FRAMAMFLERME, UETHESHE,

20



EXFHELBGANARCERBEG T A4 KRB HAL LA F
MEEN 4R
1.10.1 A& 4%

(1) BiFALBEH“-a", BEEFANRITH 2", “e”. “o.
“v-"F T3k, MEEEGRAIME ", Flin(E X8R E —1-a
FRREK, ihix#E—E88).:

CH,CH,CH,CH,CH; Pentane Hi “penta-" 5 “-ane” # #% ,
X5
Cyclohexene H “cyclohexa-" 5 “-ene” 4 i,
BTSN
CH=CH Ethyne H “etha-" 5 “-yne" 9t 5
Lk
CH;[CH, ],— Pentyl H1 “penta-"#1“-yl” 1%
3£
OH Cyclohexanehexol H “ cyclohexa-" . “-ane” .
HO OH “hexa-”ifﬂ“—ol”é‘ﬁi
HORAHE
HO OH
OH
NH, NH, Naphtt:alene—Z +3,6,7-tetramune H “tetra-" 5 “-
NH, NH, amne’ 5
§'2131697‘mﬁ

(2) REmwmaY, BEEEAYHERE R ", Y EBHS
BRI H “a-", “i-", “o-”. “u-”, “y-"4TkE, MRk R“-e”
H%, Flm.

CH;0H Methanol B methane ( B %t) 5-0l (8% ) & 3
173 B
CH,CHO Ethanal f ethane( Z.%% ) 5-al(B ) & ML 2 B

21



C,HsCH,NH,

CﬂkﬁCHs
0

CH;

CH,CH,C=C"*

SH—

CH;CH, CHCH;,

4 3 2 1
CH, =CH CH,CH,CH,OH

Propanamine Hi propane ( A %% ) 5 -ammne (&)
A

Butan-2-one B butane( T %% ) 5-one (M) 5 B
Hoja) XM HE T AR
T2

Methamde Hi methane( B %% ) 5 -1de B i8] 5 1
R

But-1-yn-1-um H buta-(J)-yne-($R) 5w -
wm 4 &,
T-1-5R-1-FHE T

sulfanyl £ sulfane(Bike ) 5-yl(Z) S FE MR FLE:

sec-Butamde {1 butane 5-1de & B,
PTEBSFULY)

Pent-4-en-1-ol 1 pentene (¥ 4 ) 5-ol (B ) &
BUR-4-5-1-B2

(3) #=3F Kk X A-31 78 2 & 4 (the Hantzsch-Widman system )
WANREFHTRNBE R a-"ExEahegx, fln.

Sl
[ 1

1,3-Thiazole B tha-(Fi % )5 azole(MLR% )&
B, (R BEE 4 1,3-Thiaazole)
13- (hh x B FE)

(4) BEOALEILE A" SHE O HENH-HER RS
HI N A B R“a”, filin:

OH
OH

HO OH
OH

)

22

Benzenepentol (A 8 ; Benzenepentaol )
N8

Oxocane( A EEE : Oxaocane )
HAEWFER ER



H;Si—0—SiH,—0—SiH,—0—SiH,—0—SiH;
Pentasiloxane( 1~ AE% : Pentasilaoxane)
HEERER
BB RZERETHIREFI— TR "8 %,
1.10.2 AFFE%
TCH AR ERMN AR — VIS ARE A, BIARBEIA AT
FHEREKERIEGAT, FUALERFETEREY ZMHIIMER.
(1) EEREWZTARYE XTEREGSHNENSEEKEY
WELUSZEN, AR,

C¢Hs—CH,COOH Benzeneacetic acid ( #t &t benzene 5
acetic acid KA B —14)
XM
! mi Cyclopenta-1, 3-diene-3-ethanal
CH,CH,0OH Cyclobutaneethanol
BTl ME

(2) BRm A PR ENR ST LN T T F RS
CH;NH CH,CH,NH CH,NH CH,CH,NH CH, CH,
2, 5, 7, 10-Tetraazadodecane
2, 5,7, 10-M9®#E+ %
(3) MRS MBOARMT SR A GEA

HOOCCH, CH,COOH  Ethylenediaminetetraacetic acid
ONCH,CHN Z N B
HOOCCH, CH,COOH

(4) BRANERTREZ Z TSR R RS

1,3,6, 8-Tetraoxo-1,2, 3, 6, 7, 8-hexahy-
dropyrene-2 , 4-dicarboxylic acid
1,3,6,8-M#{L-1,3,3,6,7,8-N R k-
2,4 W8
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(5) A Al R E LA NGRS

Cyclooctatetraene
O s
HLEMRS TEA, HEREARAN, EES5AEZREIE L

EHBRBET
(6) FAhEELAES

Benzo[ a, h ]anthracene
‘ *¥H[a,h]¥

F G5 B IR I B o-" S B A IA 3k “a-" R T F B AR
Al %, [WEH acenaphtho-(J& 3f ), naphtho-(253f ), perylo-(:ﬂﬁ%),
phenanthro-(3E 3 ) 1 45 B ‘-0~ 1 cyclopropa-(3F 18 ), cyclobuta-( 3f
T)ENFERITE a-"w A RFE %,

N Benzo[ 1, 3-oxazole | 3% 2 N1 % B
@ oxa- (2% ) A azole (LIS ) & AL
O 31,3080

HEMBRRABEMERA AL, TRF—6, 271
BHBREH(-o), REZEFERBNARREN "T,

OH Naphtho[ 3, 2- 5 ]{ 8 ]annulen-1-ol
%3403,2.5) (8] R45- 1.8
6 7\ 5H- Cyclobuta[ f ]indene
s ST T SH-SR T 3 [ f1e

(1) BEEESRIBPHBEEARE  Hin.

HOOCCH,0C,H,0C,H;OCH,COOH [ Oxybis( ethyleneoxy) Jdracetic acid
[ER(Tzg)] =28
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CH,COOH 6-( Thioacetyl ) naphthalene-2-acetic
CH;CS 6- (A LZBE)F-2- L8
1.10.3 AF“o"Him

ATESTME, EHEEMTEERE ST ZEM " LAEHE,
#an .

Iﬁ]H Anthracene-2-sulfonodumdic acid
S—OH (KPP BURFREEERERE
;ﬂ; FIH), R 555 %3k 4 —
HRFEE, THIE)
B2 TR
NOH Propane- 1-sulfonohydroxame acid
” B
CH3CH2CHQF—OH Pk 1R
0
S Drethylphosphinothioyl chlonde
Cobs | S RERARER
SP—Cl
C,H;s

1.11  BIRIAFF (Order of prefixes)

—REHE, — M EXA-ENEYY, 45— TR, &
AlE—MBARE, MERHEFFEEHEWER., BHYHRET
Heb— P EFRAEATRBRAEXBERRME BN, KA
—UEEASRARERFSEWIES, #HEEEY TR EmE
BT,

BEAR I, FIFE BT RIZ MR R ZHB SR

EWMEFHIARTITFRRRY, LEREHE, Xad X
WEME RN TR, —TEXTIRERESHRFLN,; — £
FIRE F P K/NBFAE RN TE SRR B AREAN; B3
X BRWFHRRTRIUT AN, X—KRERBECHEH, PR
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AESE & XN
BBk, AVYmaT, HYERMHLERPASE, i
S EARTHSEFE, FETHEIN, RIBZAIR, A—E58
WEFHE; MATHRINWER, WEAEFLEE THE
Z Ao
1.11.1 THLHER
EH AR AR, BRI A TR 84
HTHHRDWR LB, HEEANBITLHNFERIRTF, KK
SR TREZA ., X—FHEFANBRREXGEFEIEN,
REER, MPXNE AN, fJHEI2EEF S HESE
WA,
(1) RAHIR Pri@fsaars, R TERARBEBRAHRML
B, Hjn.
BrCH,CH,(Cl 1- Bromo-2- chloroethane
1-8-2- 5%
XAEF X ANRESIE: HEALNE R, WEHE/
W; HERSLEVFRN, WEAFMHER, BEEHLAT i
155 R ST AR IR A LI

C,Hs 1-Ethyl-2-methyl-4-propylcyclohexane

ﬂumﬂm—ﬂ:j—ﬂh 1-Z 82 4 R A

XEHEBR—T . BRWHTHFSNF, DHHEEITRF
BMFRT, Ba, 2ELETRNFS, ERERE, TL, b
X%, MELRIARMWEFRA, BMEAPEHLH6G
5. BELEM, REEXHSTEN, REEEEE,

FXAEE, PR ERZEM, LUEASYM Y. 1-HR
2.ZBSHERSE

BRAXERT I ERENHEFAN, SERERERHEE
Mo BTLABLEA AR SCh 3R, —BRRABRRP X528
EHT
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0O
6
F 4 31 COOH
2

N 1
NIQ s Z *« HC] *H:0

1-Cyclopropyl-6-fluoro-7-( piperazin-1-yl } -4-oxo0-1, 4-dihydroquinoline-3-carboxylic
acid hydrochlonde monohydrade
1- A H-6-B-7- (UR - 1- 2 )4-H -1, 4 " Hem-3-FRIRE--KEY

CH, CH,4 2-Chloro-5 , 5-dimethylcyclohexane-1, 3-dione

g 2-4%-5,5- " HERE-1,3- "8
0]

O
Cl

FBILIER D E RS, B L 2 S BT Sk U
HAERT R, ETRBEFERZME, HELUBHIRIFE,
(2) Euur® PHBER, THERATHRAE. Fin.

CICH, CoHg  1-(Chloromethyl)-3-ethylcyclopentane
OV mmmrs e s

55 MK Chloromethyl #  — /> % & | it b R
IR,

N-(2, 4-Dintrophenyl } benzene-
NO,

N-(2,4 " THEE )%, 4

-y
%9, Dinitrophenyl ¥ 5 —4& , S T HIFAFTH(Di-),
4 6-(1- Bromoethyl )-5- (2- bromoethyl )
33(': So7 6-(1-RZH)-5-(2 M2 8) %
r FF ok

RERLELZHRME, BNAFEEE,
27



2-(2-Nitrophenyl ) -1- ( 3-mtrophenyl ) napnthalene
2-( o-Natrophenyl ) - 1-( m-mirophenyl ) napnthalene
-(2-TEEE)-1-G-HEERER

(P BEEE)- - E R ) B

AP ERBRAEMKEAHR . RELEF o-(B)MHET
m-(H)Z 5, EREERMRIEEMK, rRisYEHE,
1.11.2 RTHHWNE

BHEAR TR B TR R S, FHIEDTIAR, B
NEFBEEE: RUOHRENAUHIEHE, BRRER -IN58
RERE, HANRFNB T, TEAUHSMBKRAEHEF G,

ARG BRRBOPIR. —LHEHEEBTRY, 5%
N ERFRE IR F BRI " 4.

(1) BHEAEEEMN

Cl  5-Chloro-2-fluoro-3-mtrohomoprperazine
6

73 542 3- B
HN:“:NH (RT3 homo-Fe/R MO T — 5 Bk 5%, BLJR 71 1 A 2

7 ONO, FEWENZE,{EE “homo"H R TSR, L
R FO BT 47 53 8 4T Sk 5 4, BB 100 — FR 4 I
Bl EBEENE, SXMBEEESRBEMNTAS
ERT —&, FHRR)

Norcarane
S
(RIS 3k Nor- BB RN EREHTHE)

(2) “a"Bi PR a AR RIS A B R LE 7B, MLE
THRFRLEE D", MEF wa-", B ta-", FERala-"%,
6 _0l2 1-Oxa-3-thia-4-aza-2 , 6-disilacycloherane
Hﬁ‘ T LR RR2,6 R AT O
Hf (7 IR TF 0 RNF R B3 34T % 5 B Ll 3
W B R B, B 4 £ 4 TR )
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(3) HABARTIFEIR M E1E BT (substractve prefixes): iX
AR F R R B, 24 (dehydro-), B4 (deoxy-), AR7K(an-
hydro-), 2 % (demethyl-) %, 7ZELIESR AR IUPAC T E, 1EX
APFaEATHTHRESE S, BEIRAIHFSMRE, Flm.

I CHO
20 4 5
X HOCH: O
CH;0+— 4 b i
-4 oH —
_5 H
6
CH,OH
3- 0-Ethyl-2, 5-anhydro-D-glucose a-D-2-Deoxynbose
3-0-Z%-2,5- B K-D-H &4 a-D-2- R E B

A INHERT S (Additive prefixes) : X KA1 £ 2 UL 8K % 2Rl
ML, Srid 3 UPAC fEE AT 4 BT, KITL 7/
JRFFFE, RMAEMEATHRSRRELE, F.

O Tetrahydrofuran

() PO

5-Methoxyhexahydropyndine-3-carboxylic acid

H
N 5 LI UM -3
CH;0—3 4 3—COOH

10-Chloro-2-ethyl- 10-methyl-9, 10-dihydroan-

C q thracene-9-one
Oa 2775 10-]-2-Z %-10-H %-9,10- — £ 8 -9-8

> ¢1” cH,?

1.12 IUPAC %

BEBERA—TH AR UPAC K. BN —REXIPLK,
FEUAALBBEANRRELELEHS. K02 i IUPAC A
FFEN MG EHMAIEZ, Bk, 35 IUPAC & GIEUTF
JL%,
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1.12.1 X4 % (Substitutive name)
A maEXR: HENERETF, SHEME SRR
R, A& FEERSLITRRFRGEEZ B, Fl.

CH;“—(IIH——CH;;
Br

Yo
e

G, Hs;SH

CH;NO,

CH;[ CH, ];COOH

2- Bromopropane
2-BR A
(251 il bromo-" Bl R B 41, T 42 53 AR FE SR )

Cyclopentanol

N

(XBERAERR -o" B, 14" pentane” R £ T 1)
RItH"-e")

Ethylbenzene

% %3

(BB, 253 ethyl- BT R B, 345 “benzene”)
Ethanethiol

LRz

(A )5 8 “-thuol "8 115 , B & Z £ “ ethane” i % £ B
A, WP BEERIEE")

Nitromethane
3

Pentanoic acid(-oic acid YEBUC G B 15 H6)
KR

WA BB ERBRELN, RRRHNERRIGE BB AR
—H, RERXEILFERE X,

1.12.2 E# % (Replacement name)

Pie XHEH—

BAPIR, —FRBREFHEMITERR

¥, A-MEEARFRSEEAPREARTHESR, Him.

()

1,3-Dioxaoctane ( dioxa-fij 4% )
1L,3-"E B ELE



CSin

C,Hs ||
SP—0C,H;
C,Hs
S

S
| II

HS—CCH,CH,C—SH

SO;H
Se

CH

2-Azaphenanthrene (aza-BI4)
2-BHF

Silacycloheptane (sila-Fj %% )

BE R 2R B A

Ethyl P, P-dethylphosphmmidate ( mud-
F&)

P,P-ZZARBTERIEE

Butanebis( dithioic) acad
TR(CHICE)

3-( Selenoformyl) benzenesulfome acid
3-(F AL B ) R 1 AR

1.12.3 Jm#e £ ( Additive name)

BAEEX, #H—

%40 .

n N

K-
SENG

TEYF &I TR — &,

Tetrahydrofuran( tetrahydro- 7 5 4§ )
o & Ak
Pyndinum (-um J5 % &k R~ 0 —
A~ H*)

At BE FH B F

CH;y +—S—+—CH; = CH;SCH;  Dimethyl sulfide

CsHs—CH—CH, + 0—

“HEGB (RN B R R
HAL)

0 Styrene oxide
VAN
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CH3ICHCH3 + —OH = CH3(|:HCH3 Isopropyl alcohol

L] L
OH
H;C,— + —0— + —CgHs = Hs G, OCH; Ethyl phenyl ether
Ethyl  ether  phenyl LEE AR

Hs;C,— +‘"‘ﬁ:_+ —CH; = H5C2—(":-——CH3 Ethyl methyl ketone

0

Br—C=0

CH3—~?|}~—~(”}—CH3
0 0

0 2. F B B (ketone
REH)
Bromocarbonyl

TR (A1 bromo IR 5 carbonyl B E —F IE)

Dracetyl
—ZBE(NENA LB E)

Biphenyl
S S

XEFREA—T, EMYHNmaTA—ERLME—1, B
an, —Z BgF el | T K (Butanedione ), H it Byt £

W o

1.12.4 B4t 2 (Conjunctive name)

Mfr % —BHE YRR PR & £ — SR TR GX SR E T i
Mersg), H¥EIas, ARAHRKNREEE, —FAR, Fl.

@-(:H2CH20H
CH,COOH
(ICHQCOOH
O O
(I

CHZCHO

32

Benzeneethanol( % 5 2, B J5i5) B $#0 8% 1)
ALK

Cyclohexane-1,2-diacetic acid

Hofk-1,2-228

2,2'-Bifuran
2 2. AR

Naphthalene-2-acetaldehyde
#2218



1.12.5 £ 4% (Subtractév==name)

HEZENLEYEH —BFETMRITH, TUERESR
(dehydro-), 1775k % & (deoxy-), M % H % (demethyl-), AiZ /K
(anhydro-) %%, BEVHRTRWAI LIHE® . AEAEE RHEHX
KRBV AP ER, MARLESENZRITERAE RN
BER. BREGEWZBKEZAHAXEIE, HE, LHNEA

T
LHEE

CH, =CH, Fthene
i

CH, =CH—CH —CH, Buta-1, 3-ciene
T 4%

CH;=CH Propyne
AR

=B ER R -ene” . “-yne"TREL, RiAST0 N5,
Carotene

N A L RN
St
0
7, 8-Didehydrocarotene
J 7,8-% EPE N E
T/QQV&&AVVN\;;Q S 9 B 89545 (e

@ RERE)

O 0 Dehydroacetic acid
[
I Lo, B R A
CH; 0 Yo
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b

2-Deoxy-D-galactose
2-IRE-D- 3L

1, 6-Anhydro- 3-D-glucose 2,3, 4-tnacetate
1 965%71('3'&%%% 2,314'5 ZAQEE

Bomane

Wb

Norbornane
W % ¢

BB B (A nor-fERISK) BiE X B, XIENMERA
KEWR, BAEAY, FEEBRX=18H, A1, 7, 7-
tridemethyl-F® /R YR EHHA L,

B4 18 Bt & (dehydro-) |

B % (deoxy-) . 7K (anhydro-) 2l H

H (nor-, demethyl-)iX 26 45 7] K % & Xf & 2418 &L 0 K 22 48 & Yy ot

AR, —B¥ELEEF LA,
Tl E £ B

0 o
7\ 7N\
CH,—CH—CH—CH,

34

Bioxirane Bioxiranyl
TERE R TIRRE N
Bioxacyclopropane Bioxacyclopropyl
TERERA R CERRERFNE
Buta-1,3-diene dioxide
“EAT-1,3-T

1,2:3,4-Dianhydrobutane-1,2,3,4-tetrol
1,2:3,4- "MK T 4%-1,2,3,4- 0%
Biepoxyethanyl Biepoxyethane

TERAALEE _EHXEIR



0 Buta-1,3-diene monoxide  3,4-Fpoxybut-1-ene
7N\ _ 1 oa— 1
1,2- Anhydrobut-3-ene-1,2-diol  Etheneoxirane
1,2-FRAK T -3-48-1,2- "/ ZIRMENER

B, BHE, ULEX —ERFE YK L6248 E R IUPAC
s, ARAMGSREmENEE, RERANGEESHASR, o
RYrep B BEME—, BHEHEMNRRERE, LYRTEER
PR RAR AL . WA EMEBHENZETE
1.12.6 "B 4t 4% % (Functional class name)

KAy, BE, BE, M. B, B, BESER AR IAERS
H, #ER, HERR, REEUBAIEMEN, NEXHE
SME LB ERBANBRI SN, Fln.

Phenyl bromide
Q‘-’” FIB YR IR T )
CH; CHzCHCH3 sec-Butyl alcohol
(|)H T 2% (alcohol MR HIA9K7 2 4)
(|:H3 |? Isopropyl propanoate
- -
CH, CH—0—C— G, Hi W R R (BRERE X-ate L HEEL)
(|:H3 (") Sodium 1sopentanoate
CHyCHCH,CONa IR
CH;C—Cl Acetyl chlonde
o LBR(FEXLHZBEEALY)
GHs—S5—CH,4 Ethyl methyl sulfide
LEREFR (T E)
CH; Ethyl 1sopropyl ketone

Csz—C—CHCH3 L F: 5 P35 B BH (ketone I E25514)

35



CH; Acetone hydrazone
P B i

CH;C=N—NH,
1.12.7 #3444 (Fusion name)

X ERGEE, HEEL-PMARGESHNE
R E, HPHREHEEEAW, A TEHEAEMLE
FFR, XEBEJLFEIE, REibEEHA, ZHEHME T I-
UPAC Z {isk,

‘ ‘ Coronene
908 %

Benzofuran
O

1.12.8 X A%-3£4% ¥ % (Hantzsch-Widman name)

ZWMBREARAAESYHRERLTE, N TART+RNFS
WJER, B IUPAC RiAF N, X B2 %)L, B
PRVE YA Z R I,

& Oxirane
U ASE N
O Oxazole
[ e
N

S 1,3-Thiazole
[ W 1,3-BE M
N
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1,2,4-Tnazne

N.
o
[’F 1,2,4 =8
0

N

S 1, 2H,6H-1,5,2-Dithiazine
6 "NH —
2H,6H-1,5,2- _WEBE

3§ 4.3

AERR-IEH, FTRGE, ZEHEEEF L. ETHY
BEH T EHRS. ATXNTH, DUEETLTNIXERT,
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|IIi0I|I|0I|HOIIIIOiIH‘\IIIOIIt|0|IIIOIIIIOIHIOIIIIO4III#IIII‘IHIOIIIIOIIIIOIHEO\IIIQ[I|I¢IIHOHI!OIIIIOIIIIOHIFQ[IIIO!III#II#I‘

B2EH KR ALD

(Open chain parent hydrides)

‘-III \OIIIIOIIIIQIIIIOI||IOII[EOIIIIOII|IO!IIIOHII#IIIEOHHOIIIIOIIII#lllIQI!IIOIIHOII?l#llii#llll‘llll*”lI*tl[l’IIIIOIiHOIIIIOIIII‘

JLF—-IEL 8RB A2 BENFHER, BNE
E-UHNYHATERM, ABHMAREEN, RRUMATANT —
TEETHHEREREESHE,

EABERE S ARSI mMARRRE N T #5664 Rk,
REGEBEEEN, HE, “BR"ERSKEAWMLENEIYHE
PR, RNREHARE LR R T (saturated) # I 12 . 121 S0
XERBE—¥, B Ems, b, TALMTENSY
B[R] air 42 JR )

KRR HE 5 B i & R (hydrogen) 58 (carbon) i :  hydro-
carbon, ERFEZI, BTLMER—KEM“s", HiHHEE K
5

2.1 E#RIZ (Straight chain alkanes)

— A —FR . BEKRE SRR SIS R
8o KT IBSE (RS B M-ane) RIF X TE MM A LW 1Y
o TR EFEXREENME, AEGFEZTERNBEAS
L% 2.1,

KT ZEREBILAUH .

FELRMBME LY, Mz, FeERE
BT 2 BRAE AR AR B — B SRR R, o SRR B AR X
To HEXEERABOTEBHRIEFSL, Ll -ane” 5t HIIFE
WE, TRAREBEAERER S, flin.

BH; Borane
B e
Al — 2, FFLA.
38
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(CH;CH,CH, ) ;B Tnproylborane
ZRER5
(CH;CH,)4Pb Tetraethylplumbane
P4z EH5
F2.1 HEELD

A= BEX % TP H £ L €
BH; Boron Borane - e

CH, Carbon Methane (Carbane) F &% (%552 )
SiH, Silicon Silane i g5
GeH, Germanium Germane S5

SnH,4 Tin Stannane B

PbH, Lead Plumbane L

NH; Nitrogen Azane B

PH, Phosphorus Phosphane ( Phosphine) Bt (B BR1LE)
PH; A3-Phosphane( Phosphorane ) A B (ER)
AsH, Arsenic Arsane ( Arsime) 5T
AsH; A% Arsane( Arsorane) AS-FiGE
SbH; Antimony Stubane (Stbne) BRBE=5)
SbHj A3-Stibane (Stborane) AS-88%e (IE)
BiH, Bismuth Bismuthane ( Btsmuthine) (=)
OH, Oxygen Oxidane £
SH, Sulfur Sulfane Hik:

SH, A*-Sulfane AL BLbE
SHe AS-Sulfane AS-BR KT
SeH, Selemum Selane Wb

TeH, Tellunum Tellane Tt
PoH, Polomum Polane £

FH Fluonne Fluorane [R5

CH Chlonne Chlorane "

B:H Bromine Bromane B

H, A3-Todane AS-BUGE
IH; 23-Todane AL
A Astatime Astatane B
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Methane, FLHEXMAABRKER T, UBIRUAER RS
Zo B, RS R Cabane, i, BARAXMHEHAEH,
BiLEATHEXRGREFA

FHEE, kK, RLEFHRERIANEES, HEAK. &
REMEYwmEE, FPERA, FINRE Balten ARE, HK
S H B L, “amine” KMy 2, MACHEK IRH. NEMK,
Rt azane” — 7], HBEWHEH, HAMRMEL, B TF/HELS
{Tak VA8

AR, &, ROIEREFESE, fln.

NH=NH Dhazene
B

HFHEEMTROARSALYRAR - RO LF, RAWE
AVRIRE S, M ERBME—-BEHNRNHEE, BTREER
oo AMALEHEFERSES,

H—, BE#%(Bonding numbers): F.OF FHREBEEAE
HEERIACY S, SR FHHEESREERE SRR R
B, Bk 2.2 Fim,

£2.2 BORTFHXERSI2H
x  # B2 n £ B B2 n
SH, 2 (GHs);PH, 5
SiH,

: NG P
Il
BH, 3

HZ, HEMREREEANE, AUBZEAREHRR, X4
AERERBER: WK 1; EK2; 8iK3; BK4 AN 3.

HTEP%K, BAIMENSETEREEN BTN ERT,
#lan .

SH, Sulfane
Lk
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SH, A%-Sulfane

A*-Bii b
fa & AEbRHE, B LARTARSE PR BUB K A%,
CsHg—SH;s Phenyl-A5-sulfane
HH-AS-Hike
(CsHe);PH, Trphenyl-A*-phosphane
=RE-C-BE

2.1.1 HA#RF L

A HBREH R FEMN AL, EEREHTE 2" 51
FE“-ane” E H BV, Aol ABRITTRIFEL, FE5R S W65 00 A
JTEIA:k, #Hln.

CH3 [ CH2 ]21 CH3 Tricosane
=R

CH3 [ CH2 ]53 CH3 Pemapemacontane
HtHk

H,N—NH, Dazane( Hydrazine )
TR

HS—SH,—SH 2A8-Tnsulfane
225- =i b

PH,—PH—PH—PH—PH—PH—PH, Heptaphosphane
LB

SiH;SiH,SiH,SiH, Tetrasilane
7 % e

EE, HEHNREMEE, EENYGEPATHERLER
WHE, LRAEM.

HTHPXXTHEMIIA, B—B+HBEEH, 7. 2. 7.
TOW. B B, ¥, BTN FENPEG, WK H
R TROBRARVRN, HNECE, ME%, —Bnusm
{ metha-, etha-. propa-. buta-{EiA3k, B, X RIEFIHFEN,
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Fi LA Methane, Ethane, Propane., Butane ¥ H ., Z. . T H K
TAEXMETEFANUITEZLRENTEX REWmS N
W, Hb nEMEMN—. =, =, URFALEKARRA®AHY,
XKTRH, REHMTELENmE, APZATREGE, £4A

ARFAZ, R EREFAET. . W. THE, Fn.
H,N—NH, , Diazane (not Ethazane)
“REE(AEERZASR)

SiH;—SiH,—SiH; Trisilane (not Propasilane)
B3 AN RSE S o))

PH, PHPHPH, Tetraphosphane (not Butaphosphane)
UBEEE (RBES N : T BEbE)

MESBOAR, Fiefta R Mk, # b H R 88T %
THER I RRAER, BBRZI, WHENMATHMTE, KU
PR BRGRE T UNPAXFEL, RFRMesERKE, B
ARAREXHEEPERRT K4S, Hm.

H,N[ NH],NH, Undecaazane
+—' b
CH;[ CH, ] ,,CH, Dodecane
+ 5
SlH3 [ SlH2 ] 11 SIH3 Tridecasilane
+ =k
H,N[ NH;s ] NH, Heptaazane
+ Bk
CH;[ CH, JsCH; Heptane
BEde
SIH3 [ SIH2 ]6SIH3 Octasilane
NEERE
PH,[PH],PH, Nonaphosphane
PR3
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AR EREH R EFE, REFETLUNE£HAXTiE, #in
“BB7, BEHMTENREG)LME - IEE
2.1.2 A& &k
Tk R F T o E T, 064 5 B i 2% 7 #E
REEE S . R TRBETFHIAL R 2.3

®2.3 REFRLAREANLL)

P | CEMNSEEKR | Exwk b | TENSSEKF | B XA L
¥&IF Fluonne Fluora- BE | Nt Nickel Nickela-
#H | A Chlonne Chlora- 2 | Pd Palladum Pallada
®% | Br  Bromme Broma - iz | Pt Plaunum Platina-
) T TIodine Toda- A | Co Cobalt Cobalta-
B{Z% | At Astatine Astata- $#%¢ | Rh Rhodwum Rhoda-
AX | O  Oxygen Oxa- ## | It Indum Inda-
Wia| S Sulfur Thia 2 | Fe Iron Ferra-
W% | Se  Selemum Selena- 74 | RBu Ruthenum Ruthena-
fa | Te  Tellunum Tellura- A 0s  Osmum Osma-
§h%¢ ] Po  Polomum Polona- H7 | Mn Manganese Mangana-
¥ N Nitrogen Aza- % | Tc Technetium Techneta-
B3| P Phosphorus Phospha- %% | Re Rehemum Rehena-
A | As  Arsemc Arsa- ## | Cr  Chromum Chroma-
%2 | S Subum Stiba- $HZ% | Mo Molybenum Molybda-
#% | Bt Bsmuth Bisma- % | W Tungsten Tengsta-
B% | C  Cabon Carba- MF |V Vanadum Vanada-
BE|S Silicon Sila- €2 | Nb  Niobwum Nioba-
% | Ge Germamum Germa- 7% | Ta Tantalum Tantala-
%! Sn  Tn Stanna- @& 1 Teamum Titana-
WA | Pb Lead Plumba- x| Zr Zarcomum Zircona-
W# | B Boron Bora- $% | Hf Hafmum Hafna-
Bx | Al Alumnum Almina- $i% | Sc Scandum Scanda-
% | Ga Galum Galla- #£#!Y Yinum Ytira-
#% | In Indum Inda- W% | La Lanthanum Lanthana-
8% | Ti  Thallum Thalla- W Ce Cerum Cera-
¥k | Zn  Zinc Zinca- % | Pr Prascodymum | Praseodyma-
W% | Cd Cadovum Cadma- A | Nd Neodymum Neodyma-
##% | Hg Mercury Mercura- 8% | Pm Promethum Prometha-
% | Cu  Copper Cupra- €% | Sm Samanum Samara-
| Az Silver Argenta- #% | Eu  Furopum Europa-
R Au_ Gold Aura- £% | Ga_ Gadonnum Gadolina-




£

X | REAFSEEK | XAk | PX| LRFEE5EK | £ XA k
®# | T Terbum Terba- % | Bk Berkelum Berkela
#i# | Dy Dysprosium Dysprosa- W | Cf  Calformium Californa-
% | Ho Holmum Holma- £7% | Es  FEmnsteruum Einsteina-
#% | Er  Erbum Erha- #®% | Fu Fermum Ferma-
3% | Tm Thuhum Thula- 17 | Md  Mendelevium Mendeleva-
% | Yb Yterbum Ytterba- £5% | No  Nobelium Nobela-
8% | Lu  Lutetum Luteta- B | Lr  Lawrencium Lawrenca-
M7 | Ac  Actinun Actina- BH | Be Berythum Berylia-
#%4 | ™ Thonum Thora- B2 | Mg Magnesium Magnesa-
% | Pa Protacumum Protactina- || #52% | Ca  Calcium Calca-
W% | U Uramum Urana- B2 | S Strontum Stronta-
@M% | Np Neptumum Neptuna- Pz | Ba Barnum Bara-
%% | Pu Plutouum Plutona- M7 | Ra Radum Rada-
$A4% | Cm Cunum Cura-

R AR SEH T

SENBRERTHREMBMETER AR, WHZEF
BELRBWERN ML, BETSEESEEFRENERET

ﬁi—on ﬁj ﬁﬂ .
1 2 3 4 5 6 7 8 9 _
CH; O CH, O CH, CH, O CH, CH, 24, 7-Tnoxanonane
2’4s7'—: %I‘ﬁ
1 . 2 3 4 56 7 8 9 10 11 1213
SiH;—S—SiH,—S—($ 1H, ],—S—SiH,—S—SiH,—S—S 1,H;
2, 4, 7, 9, 11-Pentathiatndecasilane
2’ 49 7! 99 ll‘ﬁﬁ%‘f‘zﬁﬁ
1 2 3 4 5 ) 7 -
CH,—NH—CH, CH,—NH—CH, CH, >~ Daeheptane
2,5- R B S

SRARIE T ERIRF s LB, BENms MR
TERES, WUAIREE TR RE TR E M, TR L0660
TEH, AARTEY, BYRETHEN n of, MEESRE
TEHR2n -1 HTREFHHEARRE ", 55 —&FEFiadkn
BEHEEEN, WERIT—/TE“S", #iw.
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SiH;—NH—SiH; Disilazane Bis(silanyl) azane Bis(silanyl) amine
AN EES M : Disilaazane
TREZRELT RRES R B RUBEbE AR

Disilanyl “EE#E X F SIH;SIH, -, B4 S his(silanyl) KA
F ),
SnHy—0—5nH,—0—5nH,—0—5SnH,—0—5nH,—0—SnH,—0—5nH,
Heptastannoxane A BEE J5: Heptastannaoxane

LB RES
NH,—SiH,—NH—SiH,—NH-—S1H,—NH—SiH,—NH,
Pentaazasilane
TR AR

CH;—0—CH,—0—CH; Tncarboxidane Dioxapentane
SERPELGIN) € ARSEEIR)
ABEH 4 : Tncarbaoxidane
Bl —HER, F- I GEEAEEARELA; $-1042
AEER, TRGZETHHBN,
RTHEBTEXLLEZHFRETIHP, LIRS ERF B iEE
ik,

2.2 F$%i(Branched chain alkanes)

PREs tE, MEZRXMELEZE, SRS RBFE. &
—, MEZWMAGE? B, HNI%RE R BRIBECH
AAFHBERNTEEY, IRAVEL R,

2.2.1 i

MEBEEAYER - I RENEE T TEAEN S H M EE
M- RN, IRRU, HBEXBEZRH, AEES
AN EREEFAREARBHRR T k. Bty s
HaZBEEENENNER, TRXBNNGLERRT.

BEASBA—MHEENARTAY. 2HEERREane” &
Byl () o

45



BEE—-NELHBEZNOHBINER: FEEFHR " BR
“y1”, ZHEMNFEARE, MHEMRER, —BHiR, FEETEE
MEMBELT, SEABMANEFARMEN D, ATiE £,
A AATEREAMEAK, WER 1A,

BRI BT % 2.4,

F2.4 BNMRENRNE

- 4

~

= HoH® %

"Y]

-chy!
-yhdene

-tnyl -tetrayl
-yhdyne ~-ylyhdyne
ylylidene -chylylidene

%140 .

NHZ—

SiH;—S1H—S1H;

SiH;—SiH—SiH,—SiH,—

Sulfanyl (% HBE &S M) Mercapto( B ¥
A ) Hydrosulfo
Bike sk, H A, Ak

Azanyl (B M3, B /0 ) Aminyl, Amno
(B¥H)
B SR (EYH)

Tnsilan-2-yl
=hEbE-2-3

Tetrasilane-1,3-diyl
PURESE-1,3-— &

HHE B dyl”, Z& “wy” SRR, HBGRGL A
BN, RUURSRMIARE " RBHASE, X—MHAEN
FREHMRFELEN, FRMAAHRAEENERESEN,

CH3"_

—CH,—

CH, ==

46

Methyl Carbanyl(fR 75 ,EA )
G2 S

Methanediyl Methylene
BTR W

Methylidene
W



|
CH3 CH—

_‘CH2 CHZ_

CH3 CH=—

Ethane-1, 1-diyl
Zbﬁ‘l y 1_:§

Ethane-1,2-diyl Ethylene
Zl ﬁ'l y 2': g E[E ZJ %

Ethyhdene, Ethanylidene
Z.-1- W %

BRI W, L EiE 8 3 H-yhdene fERI B M E, HY
Frem— MR ERE, TURE—- MRS, 2EKIHIEEN
F“-diyl” 8 “-ylene” YE1R B, MATER MK S, XREPXH

RHEFR A .
|
CI'I3_CI'12_C°'"~
CH3 CH2 CH2CH =
CH3_"'ﬁ:—-CH3
]

CH3_(|:_CH3

l
CH3 CHZ (l}——
CH,CH,C=
]
CHZ—CI'I_ CH2
CH3 NH—
CHsN ==

Prupan-1-yl-1-ylidene
PIAE-1- 31T (— A~ B4R DU )

Butan-1-ylidene
T-1-TF 4

Propan-2-yhidene 1-Methylethyldiene Isoproylidene
A-2-THE 1-HEIZTE REAE

Propane-2,2-chyl 1-Methylethane-1, 1-diyl
ﬁjﬁ'2,2':g 1'$§Z&ﬁ‘lyl‘:§

Pmpa.ne'l ] 1 ] l'myl
BHe-1,1,1-=%

Propylidyne Propanyhdyne
RREN KA R

Propane-1,2,3-tnyl
Wﬁ"l y253"£§

Methylamino Methylaminyl Methylazanyl
Gk S LU B

Ethylazanyhdene Ethylmtrene Ethylarmnylene
LETRE ZEER(LITIE) ZUEHR
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| Methylsilylene
CH;—SiH— GE S22 % .

| | Diazane-1,2-diyl Hydrazine-1,2-chyl
NH—NH TRk, BE, 2
BARE—-ITRPRBATMXEERE AR B M &wREC-
ylene” (FPIFEHAR N EE), Hlan:

—CH,— Methylene
W 3
Ethylene
—CH,CH,—
2Lt W25
—CH,CH,CH,— 1, 3-Propylene
1,3-TR#
| 1,2-Propylene
CH;—CH—CH,— 1,2-T 5 &
l f 1,3-Butylene
CH3 CHCHzCHz 1,3-W T &
, Propane-1, 2, 3-tnylidenetnaminyl
ﬂl Propane-1,2, 3-trryhdenetns( azanyl )
—N=CH—C—CH— N— WE-1,2,3-Z TR =%

FitE-1,2,3- S S (R
XEWEER TR RSN, MEAER —EFENHENA BB
RIS A A P WHE AR “-ylene” 5 “-ylidene” — R RH X 417,
BRMTFREXRMENMZBARL——BIR, #.
| |
(IIH—CHz—CH—"CHz—Ic— —CH—CH,—CH—CH,—(—
|
l | 1
—CH—CH,—~CH—CH,—C= —CH—CH,—CH—CH,—(C—
L E A 24 B0 a2 &8
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Pentan-3-yl-1-yhden-5-ylidyne
I -3- - 1-F #-5- K B
DL RS iy & B RME, B WAL HA R, X
FHRRKFEMPEGAZAN., FERERELREEHXEH
A EAESRE], ATRREX R LA ARMIER, BiEEFLE
EREAFEI, MiZE Hydroxy( B & hydrogen 5 % oxygen ik £H
B, TAAGEE M Oxanyl(FIFHALE), MEXIHREKRE
EBE XTFHEMBAKERT,
RTHERIEER NAA T AL E N IUPAC AN F
RUATHRIFNE XL - BEER), EFfI1L:

CH3~—(I]H—~ Isopropyl  (1-Methylethyl)
ARE (I-BFRZE
CH; ( :
CH; (f:HCHz_ Isobutyl ~ (2-Methylpropyl)
FYE (BPEN
CH, ( #)
CH;CH,CH— sec-Butyl  (1-Methylpropyl)
L HTHR(EBAENE L) (15 ERE)
3
CH; tert-Butyl (1, 1-Dimethylethyl)
B RTHE(HBMEREL) (1,1 - FEZE)
CH; (':——
CH;
CH3(!]HCH2 CH,— Isopentyl ~ (3-Methylbutyl)
BRE G-HE
CH, ( T3#)
(|:H3 Neopenty! (2, 2-Drmethylpropyl)
CH3"""(I:“_CH2— FRE QL-HERR)
CH;
?H3 tert-Pentyl (1, 1-Dimethylpropyl)
CH3CH2—(II BURE (L,I-“HEFNE)
CH;
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CH3 CHCH2 C H2 CHz‘—“" ISOhexyl ( 4"Methylpentyl )
|

REOE (CPERE)
CH;

HHMNRE—E, EEXEEZLTH amyl £, BALRENR
BHE A, SR,

A XK 3k m ik B

FRiB“R"(iso-), MBS ik EH —1HE;

BT %" (neo-), FIMBRAE X, HWERHE—-ITEBET
R I 62 T K 5

BB “fh" (sec-), R Bl MEMKIEF LR secondary K45
5H;

CHEBEERNRATEEREARMMBRET, BENRESHMN,
SR |
CH;CH,CH,CHCH;

XK H M ERBAEMK L, HARERBRE, &
BRAER, BAAME=1PEMNKEBENEK, BEXAL4HE%
M, BEHMZER - LER? BTl RBEM R 2- "W 1-HET
B, XA E K. Pentan-2-yl B 1-Methylbutyl, i REES sec-
Pentyl, FRYEMPIRZE,

B B (tert-) B H I EEBUR L tettiary ZHE . HIBEE
BIRR ZE“R"M“F " (iso-, neo-) RIEAKSHEA T L, L
FESLIT R FER", “R"NAERBALINFEERS, ME &
5“B"AMNRE (sec-, tent-) RAFEHK, WA AT LFEBIR

o FRENBRHEAFFEE, BHAITA, XEMEHYI A %
B, EREE, ATHEEMEMGEER, UTXEENG
4 15 ] 3 70 T Ak o
2.2.2 TUPAC % 4% #.-%(An outline of IUPAC Nomenclature )

IUPAC VB HI.E MEFEIN T HNE,

(1) BEFTEMPTEREN—FBEENGEHEE, LB
NawsXa, XM FRGEEEEERED, Flin.
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CH,CH; 13K 4 : Pentane [ H%

ARiR: Butane T%E
CH3_‘CH"_CH2“"CH3

CH;—CH—CH;, Methylpropane Isobutane
HERE RTHKE
CH;

CH;CHCH,CH,CH; 2-Methylpentane Isohexane
| LHERE ROk
CH,

CH3 CH2 CHCHz CH3 3-Methylpentane

| 3 HHE R
CH;

(2) E8EERIMEEIE M b, b 00 OB F #oe Z A,
R BRE R EFEENGTAEY, SRS LUMERIIN
@;‘f—io @Jﬁn:

1 2 3 4 5 6 7 3-Methylheptane
CH3CH3(|3HCH2CH2CH2CH3 3B B i
CH;,
5-Methylheptane
5-H HpEbe

BREB-NTHSREBN, FREN,
PSR BARREN W B REIT LR AR, .

[ 2 3 CH,CHj 4-Ethyl-2-methylhexane
CH3(l:HCH2£:HCH2CH3 4-H-2-PEK
CH; >0 A BEE 4 :3-Ethyl-5-methylhexane

BACEA B LR CEHR, ER—-EREARDI RS, EX
R_MERmSHEKREEET EH4 RS MNBRERIEN —LFF
b ey R

HE, MTH+, ZERBNFSERBRET,

C,H; 3-Ethyl-4-methylhexane
CH3CH,CHCHCH,CH, 3LEAREC K
6 5 “143 2 7

CH;
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AGEERSEEXERAEAN T, REF s ERME,
(3) BHEARFRSARBLAE —-MIKS, BERMA
B, HEAMKBULAER, —&HAER.

: CH; Clj]—l3 2,2, 4-Tnmethylpentane (A fE
CH3*2'(I:—(§H2—EH_(5:H3 5 4,4,2-Tnmethylpentane )
CHj 2,2,4-Z HE R
H5(|:2 CH3(|:HCH3 3,3-hethyl-5-1sopropyl-4-methy-
CH3CH2—|C—(]3H—CH—CH2CH2CH5 loctane
Hs;C, CH; 3,3- T &S5 RN HE4- B E
F b

M HPXANYHIGEEE, WAL CERIT L FE
WEUFF T LA R M e /NG K&y, 423, 3-2Z %58
WEFLL, WA aARES, RARRFZHKERN"H,
EACTENABRBRPENFZFE, WEMUETHET,

(4) HEHZMHEBER R, WXERSHN T,
WAt 5 /IR 5. Bl .

(’:H 3 ('jHZC H,CH; 2,3, 5-Tnmethyl-4-propylheptane
(]:H3~(2:H—3c|H—§H—5(l:H—6CHZCH3 2,3,5- =W B4R
CH; © CH; ' FEE®:

4- sec-Butyl-2, 3- dimethylheptane
4T B-2,3- B
BAE —dpa RAE ZABURERF LIRS, T84 R MAER
RE, EEMENFIBN LIRS FREE: B EH methyl-" % T
PEA) “propyl”, T HA) “butyl-” %4 SLAE & F B 269 “methyl”, H 2
A RAEE, FImX R w-" i sec-" A BE S,

CHj 2,5-Dimethyl-4-1'-methylpropyl-
|é”CHzCH3 2, 5-Dumethyl-4-( 1-methylpropyl )
—CY- —CUH—-CH— ’ Y - ylpropy
CI:H3 >CH=CH,—CH Sﬁ:H 6CH2(_;H3 |

Hs CH, 2,5 "HE 41 BT RS

2,5 THEA(1-B R B
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§H3 CH3CH2CH2 CH3

CH3_—§H_(§H2 C]:H CH C CHz(gH:;
]
CH;CHZCHCH‘; CH3

4-sec-Butyl-2, 6, 6-tnmetyl-5-propyloctane( 1E % )

4- sec- Butyl-2-methyl-5-1", 1’-dimethylpropyloctane( A~ {E# )
4- sec-Butyl-2-methyl-5-(1, 1-dumethylpropyl) octane( A iE #)
4-PFTH-2, 6, 6- "R S HELL(ERH)

AR T RS, - THENAETR(FER)
4-ff T H-2-HH-5-(1, - HEFE)FTHR(RER)

XPTHER AN IERN R ERREE -1, BN
RHFNMERREE L, B TRERAKIR, BEL D CHE
IREHBRER & P M mES RS %K 5E 0 M
HHERBRER, & UBE—, BN A mESBESmHR
s, XPMURKESHERAZSATESHYTE, SEER
HEan, ZRESK S,

(I:H3 C,H;s
CH3"‘“"CH2—(l}‘—CH2 CHz—CH"“CHz CH,CH;

CH,

6-Ethyl-3, 3-dimethylnonane

3, 3-Dumethyl-6-ethylnonane

3, 3-Dimethyl-6-propyloctane

6-Propyl-3, 3-dimethyloctane

4-Ethyl-7, 7-dmmethylnonane

6-L%E-3, 3-“HETHK

A R R B TR S LB BT S B — A 330 A 4% TF W
TiRo WA B T2 W ¥ B 64 85I M fids e
iz

(5) MEESEEAE D F RS AT RN, EMER LR, Py
WIFRFE/ANE R, SRS B B S0IE U R 4 2 A 17 L R
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Fo REEERENAERNSEMEAERN, YREFANILCES
HErE B, NUHEFL,
CH, CH,

|
CH3CH2—CH—(|3H*~CH2—CH——GZH5

CH,CH,CH;

3, 6-Dimethyl-4-propyloctane
3, 6-Dimethyl-5-propyloctane
3- sec-Butyl-3-methyloctane

3, 6 _HE4FEFLH

3, 6 ZHIH-5-NEEFEL

5-1F T #-3-BEFE b

VI EAR -8 LR G, BRE A RAH,

CH3 4-Isopropyl-2, 3, 5-trimethylhexane
3CH3 CHCH3 4RHHE-2,3,5-ZHHOH
CH3 CH &H CH- CH CH3
CH3 CH3
CH 3 2,5-Dimethyl-4- (2-methylpropyt ) heptane
Hj CHCH2 2, 5-Dimethyl-4-2'-methylpropylheptane
CH3 CH CH2 CH (’IH C2H5 2,5-“HE-4-FRENE) B
H; CH; 2,5- W k-4 - TR BT 3 Bt

AL, ERAEANBEMES RAFEE—-FURK
Ao AT Z st —HE S % (2,4 -dimethylhexyl) #1 8 T 2(1,
2-Difluorobuty ) — iR A H BOA WL 5B H 2 & iRk 1Y
BEHEN, ibE BN, LEFEBEERYRTEHLE, SEENE
XA,
CH3  CHj
Lo SaHs s CH2CHCH2CHCH2CH3 13
CH3CH3—CH—CH2—(;;‘H—CH2 C CH2 CH CHz_(Fchﬂs
CH; H; CH;
CH2(|:HCH2(I:HCH2(:H3

CH; CH;,
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7,7,-Bis(2,4-dimethylhexyl )-3-ethyl-5,9, 11-trimethyltndecane
7,7-R(2,4 "B HORK)-3-Z 85,9, 1I- =R E+ =05
G Hs
CH3CH2CH2CH2(|3HCH2CHCH2CH2CH2CH2CH2CH3
(:IH(|IHCH2CH3

F F
7-(1,2-Dhfluorobutyl ) -5-ethyltndecanne
T-(1,2-—F T HE)S5-ZE+ =%

HE—a S S ERRR, Hln

CHs
CHCH2CH3
CH3CH2CH2CH2CH2(|3HCH2CHCH CH,CH,CH,CH;

o 11 12 “I3
C,H;

WHBRAEMEEAR TG ARG LR
6-Ethyl-8-1’-methylpropylindecane
6-ZE-81-HRENEY =5
MARE RA—FMEEARRN .
6- sec-Butyl-8-ethyltndecane
6-fhT H-8-Z % + =4
Hj 4-Isobutyl-2, 5-dimethylheptane
GHCHCH; . eRTH25=RARES
CH3 CH CH2 H“?H CH2 CH3;  4-sec-Butyl-2, 6-dimethylhep-
CH3 CH; tane
41T H-2,6- BB

FER R — BN B E 8T, B _FlHRE -85
SHE-FEHEMRXBEBDZAE, EHRE, XENEE
A, EHN—QOBAFE, ARTISENBHERENE,

BREEE-THMAREFHEUAXHERNLLUNHTE,
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i
CH;—CH—CH; Isopropylazane Propan-2-amme

SREHEER H-2-K
NH,

(CG,Hs),Pb Tetraethylplumbane  Tetraethyl  plumbate

Tetraethyl lead
WZRESGE - M RAE) MNLES

4 3 2 l 2-Ethyl-24°, 3A%-tetraphosphane
PHy—PHy—PH,™PHy 7 025 3asmmes
C,Hs
SiH;—S—SiH—S—S1H;4 3-Ethyltnsilasulfane 3-Ethyltnsilathiane
(ULrmsimekd fiERAE, 5
Lol 55 )
3-Z 7 = RE R AR

RE— LB, P A ar & mi A 2 R
AT

SIH3 1-Methyl-2,3-bis( silanyl) pentasilane
SiH; -—*S:H—" Si H— S] Hs 2-( Methylsilanyl ) -3-silanylpentasilane
ISiH;CH, 2,300 (B ) TR

2-(F e pk e 2 )-3-RE A TR Be

WHEHE - M RP UM EHEE 1T E, EE, E9H b
(silanyl)” (LR MR E R dsilanyl” SR K T (WLHTE 28 %
EE)LTH SiH;,SHy —wEX %, i eRET, T4
BEEBRREXH,

(|:H3 2- Amnyl-4-methylpentaazane
NH,—N—NH—N—NH, 2-FW B4 FUBE R A AT
NH,
BB H AR amino- B F LB WA EKE azanyl-(BARH
A, B8, BEAEM " A4, B EHERAKEMAEHR
RARKE .
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2.3 R 5HIZ(Alkenes and Alkynes)

EnEg e RBRELY, BRAERFE~, HE
BREBWERT, FLGXESABREEHR,

BAERNE, FERMOGERN, HFEAXEREUS
EEGAERN, AIERUEG, BAEE, B4, £—, BEH
BEENMNRTRRUERBARER A NEREE,; £, &
MENERTEATRMA2BUR/NMFS, XBERKENHTHE
Hitt— VIR i 1 84,

2.3.1 Mk

B B 10 5 09 I o B R HE X 1 6% A ) R el “-ane” B2 R “-ene”

51 4

CH, ==CH; Ethene Ethylene
LI

CH;—CH =CH, Propene Propylene
A&

XHERE—TLHE. AW ELL, SENE 1Y
MRERIERY, BEANE - MNEARH “ylene" R E5“T "1
FRER, BRIMEXRHWERIT, BEHE—- BT, BNEE
ML, H&EETiCiZEi,

ER ALK, Fian.

CH;—C—CH, 2-Methylpropene Isobutene Isobutylene
2-FENE HTH

CH,
CH, =CH—CH,CH; But-1-ene
T-1-4%
CHz_’CH =CH_CH3 But-2-ene
T24
CH, =CH—CH—CH; 3-Methylbut-1-ene
3-H AT -1-48

CH;
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LEgEh AW AR E SR, HFEBRRXHE, B
CH, ==CH—CH ==CH, Buta-1,3-diene
T-1,3-24
EE, A Buta-"REEBILE 2", HAHEFEAHE D",
Tl kb2 R 3

CHy=C—CH—CH, 2-Methylbuta-1, 3-diene
HET W

CH,== CH—CH= CH—CH=—CH,  Hexa-1,3,5-triene
2-1,3,5- =4

CH,— C= CH, Propadiene Allene( %€ )
[t

M EEFIZHE, “ene” (BRI T HOAL “dic, i, TR
Heia AT K BB RS, BT ABE R “buta- . hexa-"( T . &) 4K
HRIMMEETHRARTE 2", XHNARTENMAE, S
5 B9 45 R BEAL AT W |

ERMED, FHEYEIROANE, R oA
B, TREAEEDNEIT T “penta-"#8, EHEXEE L, FEK
T, —MEEBHARELAT . PXERE B 5 “EE"S
EREHTIR, H DR FERNEEL NG, TREY
AT BRE RS R? RE

CH;CH,CH,CH =CH, Pentene Pent-1-ene
i R-1-9%
CH;CH,CH —CHCH;4 Pent-2-ene
X-2-9F

MR HE R Pentaene X FE ST HLIBAE“ T4 " 38 A # af—
TEHY R,
CH, =CH—CH =CH-—CH —CH—CH—CH—CH =CH,
Deca-1,3,5,7,9-pentaene
%-1,3,5,7,9- L%
AT REE L, ARANEREN, KiARALNER 2
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B—EBRE, BUMELURTT,
HA TR BT, #li.

NH—N== N—NH Tetraaz-2-ene
7Y -2-4
PH,—N=—=P—N=—PH Triphosphaza-1,3-diene
CH, 11-Methylidenetritriacontane
2-Decyltetra-1-ene

CH;[ CH, ]oC[ CH, ], CH, -ERRE=+ =k

2-BH (B )-1-%
I 3 B & DGR W Bt R FEAIN B, w8 FF 3R AT ET K
2.3.2 i
A AR BRI FIHIE, YA PN % E i iE
R -ane”" 8 -yne” (B), 0.

CH=CH Ethyne Acetylene( ¥ i€ )
%

CH;—CH=CH Propyne methylacetylene
AR HEZR

ERLHKREEXHEEL — 1 "“Ehyne" B AW, B8 -4
“Acetylene” RO H N KA, AN EH TR AWK, BERA
ENfEEA A, WETHEEIC,

GHs—C=CH But-1-yne Ethylacetylene
T-1- ZHZBR

CH;—C=C—CH; But-2-yne Dimethylacetylene
THR ZHEZLR

CH;—(C=C—C,H; Pent-2-yne Ethylmethylacetylene

24k ZEFEHR
FHE, LENREREMRK, UE=FZ8 - M raEan
LHRYENBHRERNOMERS, CRBEREZRK, MREH
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ERAF, HRSHE,
HC=C—(C=CH Buta-1,3-diyne  Ethynylacetylene
Tk LRE R
SRR, — MR SCAr 2 AL R R R R -yne” B B S5
" -ene” B THI, RETEZFRBKAIES, MIKATH, R
RS . RASHAMBERERLT, HERMAN, & I8MN%H
SEHEEERX %,
H(=C—CH—=CH, But-1-en-3-yne Ethenylacetylene
Vinylacetylene
T-198-3-5 ZEE
BT o5 5 %5 ), BT LUR e )

Pent-3-en-1-yne (85 N Pen-2-
en-4-yne)

JZ-3-J8- 1R (R BETS 2R ¢ IR -2-9-4-
)

12 3 4 5
HC=C—CH—=— CH—CH;

Hexa-1, 5-dien-3-yne Divinylacetylene
L-1,5-20-3 S OmE R
I 2 3 4 s 6 7 8 9
CH, = CH—C=C—CH=— CH—CH,—C=CH
Nona-1, 5-diene-3, 8-diyne
F-1, 5-24#-3, 8-

ﬁ%%m*ﬂ‘@%fﬁﬁ&tH‘Jﬁl"gﬁk“l)enta-nﬁ“-ene"Hﬂ”g"é‘
F"a" X ene” Be“-yne" Bt LK H MBI e,
SRBEZBEXBELM, YHRA - RS ML, ©
TREBARGA, MPAS—FEXREE, FTUMR S A kR
BHRBTE ", BRMBEZHE X MERE, BHAETE e
NOTRET, EEHEMHLU & HI, “diene” 1 “diyne” Z 8], &
FrAR e ReeM &, B,
%CH 5-Ethynylhepta-1,3,6-triene
5-LHRER-1,3,6- 4%
= (;H—E:H;— EIH—_(;H_EHz (7:H 3ILREPE1,4,6 548

1 2 3 4 5 6
CH, — CH—C=C—CH= CH,
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B AR, EABER/NY SR L FHEBR/NFS
HHE
CHy— éﬁ_é}b_{m*éﬂz"%é}l :ﬁ:ﬂﬁgﬁm
CH=CH, 4 ZIHFEEBRE-1-A-6- 4R
3(N-2E)E-1,54

B a W RER, BhmEBUSHE AL RS T T,
HE TEK&haEa N,

i, AR EH XATER--EEN, DERFRKEREHR,
HESWA SBUEMNHBARME, B RAEEL, AELGFTH
TR RN, EECHENEFETETHORE, L ERFId, 5
— Pl hepta-" SR B ILE 2", BAHERHE T U (n-ME—-F
), il hepta-"ERFILE “-a”, HANHLERBHIILE -ene”;
MG 3% yne”, FTLUGETIRE -e"XHEET,

2.3.3 KIHK(Acyclic Radicals)
AR EAERRILEE ST - T ERBRNEXHE,
A Pl
CH,—CH—C— CH—CH—
CH?,(IIHCHQCHZ
CH,

3-Isopentylpenta-1,3-dien-1-yl
3-FIRHER-1,3- -1

1 2 3 4 5 6 7 8 9 10 H
——CHz—CH—":CH—CH=CH—?H-——CH==CH—CH=CH-CH3
| CH=CH—(C=CH
6-(But-1-en-3-ynyl Jundeca-2, 4, 7, 9-tetraen-1-yl
6-(T-1-48-3- 4R E) +—8%-2, 4, 7, O-PUH-1-%

(IIHg——CH=CHCH3

_C‘:"C”_'CH::CI'P‘CH_‘CI‘%CH_CPFCH—“CH3
12 3 4 5 6 7 8 8 10
5-But-2'-enyldeca-3, 6, 8-trien-1-yn-1-yl
5-T-2-HEH28-3, 6, 8 =H-1-5R-1-3%
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(UBBIAMER Y, BhEL, BE/NTS A ERL A dRHT
NN, HAEMEYRAEER, 8Lz,

2 1 1 98 7 6 5 4 3 21
CH3CH2ﬁCCH=CH(l]HCH=CHCH=CHCHz—

CH=CHCH=CHCH,

1 2 3 4 5
6-(Penta-1, 3-dienyl)dodeca-2, 4, 7-trien-%yn-1-yl
6-(%-1, 3"8E)+2(8)-2, 4, 7-Z#H-9h-1- %

2 u 0 9 8 7 6 5 4 3 2 1
CH3CH=CHCH=CH(']HCH—‘CH=CHCH=CHCH2—
CH—CHC=C—CH,
1 2 3 4 5
7-(Pent-1-en-3-ynyl }dodeca-2, 4, 8, 10-tetraen-1-yl -
7-O%-1-98-3- SR 8) + k-2, 4, 8, 10-0048-1-%

4 3 2 1 2-Heptylbut-2-en-1-yl
G CHC—CHy— 2HET 2451 2
CH[CH:]SCH3
VPR Z PR RS —, Al —RER 12, 55—,
IRJAIBOSEHNR LR, $=, SEAELSETE, XL
TR,

AP B AR S WA,
CH, =CH— Vinyl Ethenyl
LR
CH, =CH—CH,— Allyl Prop-2-en-1-yl
BANE W 2H-1-%

iiﬁ’l‘ﬁﬂ%ﬁ%‘ﬁﬁﬂ?ﬁ?ﬁ%@%(%E%)‘C@Hﬁ%—-ﬁ\)o H
LAEANYEXHE P RELRELTE RN, B REEEM X =Y
R,

-, TERAM A SRR A | B, AL L

Bl .

CHy C=CCH—CH— Pent- 1-en-3-ynyl
Pt TR 1483 e B
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BB TBEF, BXUEESE 1A, REBAES 3, "yl
HATRBR, B RS, THAAREE “ml"BR— T8, A
TRIABETES 3 fi!

]2,
EIH;; EIH =(23HlCH2— But-2-enyl
T-2-4 5
WREEAES 1 i,
HYEE20, W
| But-2-en-2-yl
E]H3g3H=(23(]]H3 T-2-48-2- %
HWH B PFE R 1- -Methylprop- 1-enyl
1- B RPN 1- 40 35

i 24T, MEERAEZ, —BR%, EHMKEK1IE
AEHAMEM XA, HEERAMT,
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"HIIOIIIIQ HITE SITE ST AU STIIE JTIFE SHIE JHHIR SHIR SRIE JHE SIS S1IS JHIE 2R JTHE SIS SH1ie IR SIS JHTR JUITE JHIE 21 HH‘H‘H\

3% ALY

(Cyclic hydrides)
S 111911149 A1 1 11 111 L1 101 1 1

Sy —H, IREMY B ENEINDEEE, BRI
BAREAY R, BRouESS, HMbTEWMA . B, M. BREEHR
REAIRRENY), BRBHIMLEYRFEESIZE, HARNEAMH
—MEE,

RXRZHPIETE L, KECKH HERIN, IR, BIF, 8, &
. FEEEY. W, RIS, EXFHELY. MATRETE,
KIFHAFIRE,

3.1 TEEER(Simple rings)

3.1.1 23R

BRI BRERGE R TUPAC SEDCHIIAI 05 AR TEAR B I B & b A X
LRI AN L “eyclo” (3F) BB MF IR L BIAT, Rt R 3.1 Bi/R.

R3.1 BHRRSEERG S ENT

IR JHIE SIS SAITE SR AH]
HUE JTIE JTHE THEE SR AN

g R R A 4 ZRCE N GES T E
CHy{ CH, J,CH, B_;‘ﬂ; cy;;ojtiu;ne
i
wesm | | O
CH;[ CH, },CH, ng;e O C);l;o;e;m
3.1.2 dE&3R

HATTR WA SMYHII, B 580 SR — BB L i
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ARARORZATHEARAL, Rtk aREATE, A
EHXTA, F.

H Cyclotriazane
N 7= B R AR AR
HN—NH
H,Si—SiH, Cycrotetrasilane
o Si—iH, 7RI B b2 (R T 6
H, Cyclopentagermane
Ge N ,
HzGe/ “GeH, BHER(AHER AL HES)
HZG\e-—GeHz
NH—NH Cyclohexaazane
/ \
HN NH BARBRECREHFCE L)
HN—NH

3.1.3 53 Ek

B EHRBWE, 2RREE--FE, MR ERRE, REnR
A -e" J“-ene”H“-yne” s HWER/NEREZLUR/ND, HY4H
HRTER, RKEBE TR FF a2 0 EN I, B0,

A Cyclopropene
2SR

’ Cyclobutene

BT %

Cyclopentene

O g
)

Cyclopenta-1,3-diene

%m‘l ’ 3":-%
CH, 3-Methylenecyclopenta-1, 3-diene
4 , 5-Methylidenecyclopenta-1 , 3-diene
\ 5-TF B IR IR-1,3- 0
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Cyclohepta-1, 3, 5-triene

|
[ 2 HE-1,3,5- =4
6 3

Cyclododeca-1,5,9-riene

10 1, 2
B+ (8) -1,5,9- =&
9 3
6
8 77 3
CHICH:CH?_—CH Cyclodeca-1,4-dien-7-yne
] : 3 \\ 1,447t
10CH, 5 CH
N 6/
CHz_C CH2

U LZ6W R TErENS GBS —E " PEHERT
To TR A LR -a"#  -ene”; M5 REZELE -ene” 1917
EXLXE -e"HE £, ZHEZHN triene-, dlyne)ﬁﬂj{,_)ﬁ &, W
RERATELZTE .

3.1.4 —R % T

W b BEEURE R, B B0 R AT 4% & 35 30IA) Sk 7 B
WFF, ERSFTHEARNRE: FXER, Bk, FaER
HERERSRBREEFRARS, MUEMNATIES,
Bl

C-H 1-Ethyl-2-methylcyclohexane

2115

Q:CH3 151522 B E A
(B RN 2 2K, et
Foo BHEINNMALIERIIAYK
FFARW”, i 5 TUPAC R 4% )

—BMSERSKENFMLTE, TEA:

CH;—C—CH;,4 Propan-2-ylcyclopropane
A-2-EHH



(B AR, WKENE, Bln.

2-Cyclopropyl-3-methylbutane

CH; 2HEIFRNETh
CH;—CH—CH—CH;,4
CHj; Isopropylcyclobutane
CHCH; SR T
CH;, 1- sec-Butyl-4-methylcycloheptane
I ,&mmah - T E-4-H 330 g b

CH,

LEBEZRHBATHFXBE 5EXHE ik 4 R 15K
Bl, HEREER, FHNRESTHEERTH AR P T B
B BR—BORRESHEEREZRN, £5UFERAT
LIt MR RELEE, TdIHE—RAT, fin.

g CH;—CH,~—CH, 1-Cyclohexyl-3-cyclopentylpmpane
I-HROE3-FRERE
CH,—CH, 1’2‘21CY010pentylethane
1,2- 2" E 25

Ethylene-1,2-dicyclopentane
T H-1,2- U
XHAGFUE, A, ABEXAEWNOETAIN, K
BIARSEESENIE RS S, TUPAC RAENME, BIESE®
—, BAMERBEMLETHALER, SEmisEEN,
FATTR SR SN AL AR LB LA B 78, R At ik
HAE, FIHIAZLEM, Him.

ﬁ Cyclopentaazane

HN" 'NH B
HN—NH
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H 2Ge GeH, Cyclohexagermane

HzGe GCH2 HoS#ER
H2Ge GEHz
H, Cycloociasilane
Si—SiH R B
stl/ kSI%Hz b2 AN = 3 ¢
Hle\ /Sle
S1—S1
Hy H;
CHj N 3,6-Dimethylcyclohexaaza-1,4-cdiene
)@N‘ 3,6- I ERAE-1,4 7R
N? 2
CH,

EEAXMTRATROBFRA YW EA—-FRAR. 2,
A, THFXTHE, SRR, URSEMAX M, ket
B, 4. A, TEREL, 2#BH0EWH,

I EHBRIET R, —BagRNELTHE, 2006
BEABFAR—FFL, REAXENLHAWE .

O 1,4-Dioxacyclooctane
( ) it

1, 3-Disilacyclopentane
(\SIHZ
stl 13- RERF RS
1-Thia-3-azacyclohexane
<: > 1-Bh2%-3-EoR A O ke
I/)H—BH Cycloteu:;boraphosphane
HP, _BH
BH P



3.2 #F¥R(Bridged rings)

FHBH3E, Wa B &M AR -, MBREEBR
AWXAR, LhFREREWHT ., AN EEKRER.

(1) HASFREHFEHFTHETS, UBREAAGENE
ik, KLIEH;

(2) BEHEWRBAEAEEAERF L, 75K bicyelo-, tney-
clo-, tetracyclo-fE N —. =, WAZEEFR, HEAHEX d-1F
Ak

(3) EHFR B ERZEmAFTES] |, BHSPHREEH
RIS ISR B A FF, — B E—E .,

(4) Rixg SAENT, B LIFH, 8K, &4,
B Ja BUEHE

(5) P Bk AT ABFEE

(6) # A MigE B 1ER LR SRR AL, .

1 Bicyclo[ 1 1 0] butane

4@2 —HR[110)TH
3

R MIZ2R 3R —EKN, BR3249 1 2%
EHF, BEH 1 EBR3ANE=8BHF, FESHHBRRES S
ETE, EREZHER F-EBHEPEI - C,; Bl
BR—MHC; BZEREE, | 53PEBAEY, T, FiE
SHR=TREMKEL LI RN B R A 2 BB, Bt
IR ABE . LUTRIEHE,

1 Bicyclo[2 1 0]penta.ne

5@2 —W[2 1 0]kE
H—3

I Bicyclo[2 2 1]heptane 1, 5-Methanocyclohexane

62 “H[22 118 1.5-TEEREL
5 3
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Tncyc10[4 2 2 22 3]dodecane

1 2
8 3 W[4 2 2 23]+ i
7 4

6

5
A6 AT HGEE R LARASMNENE:. DEFARKEY
—HEEEN, BB 15E6S, HFRMANMICG GGG, &
DUE BB Cy Cp 2, SAHIEM, Bl LEWRdER
] 3 Trcyclo[5 2.1 07 ¢]decane

9 Z B )
( 4 SH[521 P6I%E
8 % {
7

1 6 Blcyclo[ 12.2 2]octadeca-1(16),14,17-inene

Son e Rl S22 21 AW0-106), 14,17- 208
]5CHQ.C'§CH /éHz FEEEAFRNRS ., —BMiR, — R
[CHylq EEMREF, LR -4~/ SRI,
BAHAPERED, —ELBUIE 1.2
M, RE 16 Bk N 16 % 17, B2 K4, Br

H
14 13

LA B R,
Bl —dw &R
HSil 2 1,4-Ethenocyclohexadeca-1, 3-diene
s\ 3 1,4-ZH8F 5+ A (8)-1,3- 258
7( 09 4 Blcyclo[4 2 1]- 9-oxa -1,6-chsilanonane
HSi 6 Z 1,4-Epoxy-1,4-disilacyclooctane

(4.2 1] 9-EH 1,66 “HERTR
1,4-FF 81,4 " REXFELE
U LEFRIRE_—Naad, BRCHEF R “HFE1EMA,
WHAAERBFARS 7. ESBREBEERTAER) K, BF
HEW¥ELR,
H Ns— Is‘lll__ Tzl 15:-Tneyclo[ 3 3.1.1% ] pentasilazne

Lol fH\3_ 185-=38[3.3 1.1>*] HsE 2 B 52
THS; ITIH O?iasmz

NH—Si—NH
6 H5 4
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H,Si—N -—Sr]-\ 1 N-Tricyelo[ 3.3.1.1%* ] pentaaxasilane
H]]\I S*i NH NH IN-=3F([3.3.1. 124 | A B A L
HzSi—IlI—-w'Siﬁ
FHIEEZ sila-” WIRIBAE X T “a-" A AR B 2 HI R E. HF
18i-F1 IN-E B ALK BEBRE TR, FHLUMES K2R,
LRREU & EFXVBEETRESR, REHENEINS D
S5l ES S, Fi:

12 1 2 3 4 Tricyclo[7.3.2.05’13:|tetradecane
CHy— Cli_ 1%H2— FIHZ_ Cll(_)lz Tricyclo[7.3.1. 13" Jtetradecane

9oCHS =3[7.3.2.053 1+ puk
i U Ne RAERSESTM RS
CHy—CH—=CHy—CH, ™ CHy  Agrg . R B, i 67 5 4K
WRK HEF, BT L =B S
4 Rtk
B—RERaBNEN,
12 11 5,13—Methanobicyclo[7.3.1]tridecane
m S, I3-FEB=IR(7.3. 1]+ = (B)ke
s/ %

5 6%

RHERAL S RAEREN®L, EZEEARES.
wim .

g 1 2 Tricyclo[3.3.1. 1% Jdecane Adamantane
7@ SH[33.1.071% SRR
6 5 4
2 5 Pentacyclo[4.2.0.0>° .0°'* .0*7 Joctane
! 3 : Cubane
& H#([4.2.0.07°.0>8.0"7 ] F 5
SEHER

RIRIABPUIMT—RLARL T8, FIEE, DIWTPIIR B E BIA
o FHNELEREE, FEFED LT RENYAR, FrLUKNY
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h¥h, ZTRAMERESS, BT ES—EHHE MY
Bk, ZHHEFHaEMER, AT RBUIERERE M
T S

7o, F-FRAEEFER B a8k, XEBER
—F, FEIFERERLE 3.2, HEPEALESR:

$—, BTN, AREGEEE "E"0", BAF
EERBATES] AR RAIK;

B, WRERETH, WEXEEFIME epi-”, 25
TRILEFTRE, MERTH,

HEMUARELHREEFABESRRTELRE, YRE
—FRBARIENE—, F1a0TE F 47 th 7T Methylene 7ERTTE (LK,

FTHEHE—-TEREES - ITBERTEHNHT, LREFZHF
WA ESNRESR, BRHAFEREFEU T PHITEE
MERMELT,

i 1,5:3,7-Dimethanocyclooctane

8 2
7@ Adamantane
s 1,5:3,7- - B EF 3R 35

e Wl
*£3.2 HFEANGE

x# £ X X
—CH,— Methano OB
—CH,CH,— Ethano ZE
—CH,CH,CH,— Propano BB
—CH=CH— Etheno LI B
—CH,—CH=CH—CH,— But[2]eno T2} 6r
—CH=CH—CH=—CH— Buta[ 1,3 ]dieno T3] 85
—0— Epoxy 78 |
—5— Epithio H
—Se— Episeleno K
—0—0— Epidioxy 7 . |




3 i % X &+ X
—5—S5— Epidithio 8
—SH,— A*-Sulfano AR B
—0—S5— Epoxythio e E
—0—S—0— Epoxythioxy HE M E
—(0—NH— Epoxyimino HE T EH
—NH— Epimino W&
—NH—NH— Diazano — B
—N=N— Diazeno ZEUBHT

[ 1,3 }Benzeno (1,313

CH;
=4 l X— 1-Methyl[ 2,3 | naphthaleno 1-FR3E(2,3]56
A =
/I\f}——

3\ [2,3]Pyridine [2,3 ]utk 02 Bt
S
S
12
|4 3” [3,4]Thiopheno (3,4 )80 8F
THRERLLZHWERS R A,
g 1 1,4-Ethanocyclooctane
7 2 1.4 ZE B FFEH
6 3
5 4
1 1,4-({1,4]Benzeno) cycloheptane
2 1,4-(1,4-Phenylene) cycloheptane
Q 3 1,4-([ 1,487 ) S B3R
4 1,4(1,4 %W E)SH B
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1 3 Tﬂcyclo[5.3.1.12’7]dodecane

104 1,5:1,6-Dimethanocyclodecane

9 G 5 =3[5.3.1. 127+ =%
1,5:1,6- T B 3R 5 &
ARG E G, KL BT8R S .

3, 6,9-Methanetriyleyclonona-1,4, 7-triene

8
9
7 3,6,9-Fg = HFF£-1,4,7- =&
2

AT REFELOhRERF R ESEEL, A—%E
L BB 4 o
AT & BIERBRFERZRA

Prismane
ot e
Basketane
& T 1 e

Dodecahedrane
@ R

BIEX T ZHEASE R 1982 4 A1 1 E 7 (Leo A. Paquette ) 7E
BEBM L KGR BRERBXNENERST, MRS
ZHE, AANEERERZ4EH, ER—THTAER
BB+ ik, BREEER, MERKNERKNIG, =
X REE &L : Footballane,

ETHEMNHARENEAENEAFERZ MM, TR,
BRENLE, L HKE. RES. LBEHE—F, HRALEAUSE
%o ANAKGD, APRIFHENFRAREGLBLTHAS
o BARYUATEASFEMFRHABHEE,
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#an .

3 2 1 Ethyl 3-(adamantan-1-yl)-3-oxopropionate
COCHCO0GHs — mira)smprmmz B
82 BRERPEAEEEH ALY E, &
’ . H 4 NATH
\ L\ o o

HALBITHER — F, —RAEMFIR ISR \
F-TEEARER: RiREER " BMEM KRB I X,
BOMEBEENE AR R, MREE, Fln.
Adamantan-1-yl 1-Adamantyl (A5 : Adamant-1-yl)
& W-1-3
Naphthalen-2-yl = 2-Naphthyl (A~8E% : Naphth-2-yl)
2%
Pyridin-2-yl 2-Pyridyl (ABEE : Pyrid-2-yl) fAlkBE-2-3%
Butan-2-yl  sec-Butyl B¢ 2-Butyl (SfE%E But-sec-yl 2L But-2-yl) it
g
IR FRIF LSS, ASHRERAE. HLMRE
HAEZMLHEN, REF M TEE, ME _MEs, A%
HAEE, FFUHPMABAIRK,
RLEFHEESRAMMZ E MGG LSRR ERE, B
RE—A: ik ZBYFEYN . RN RRE,

3.3 #R3A(Spiro Rings)

BXAEX, FER, HANEME S8 A MUZL, K
BEE, BEUK, BOARANE, BHAA-MARET, &
T B & M, Hlin.

5 1 Spiro{ 2.2 | pentane Spiropentane
4D3q2 R2.2]05  BRK
WA G EER T AR,

(1) W%Zlﬂﬂﬁ“&%ﬁﬁﬁﬁ%ﬂqg%(spim union), FK
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RS9, AT R “spir-" N L HEE BRI LW E,
FEM-NHESL o BEPEBHNFTH, BERKFNH
TE(XRNFEHRAMAR, R ENEKR), ABESSHT,
RUFBRTHRACELABEF,

(2) #5 NIAEBIE—NETE, KKIGET 5 R B4
LACE AL &

EOIRE RIS, S EREREEXTHES, BRAR
W—-FREE, HEBE, HUTEOAARERS,

8 9 Spiro[ 3.5 |nonane
7<:><>2 #03.5)TH
6 5 3
6 7 | Spim[2.4]hepta-4,6-diene
@Q B2[2.4]158-4,6-— 4
5 2
4
9 0 Spiro[4.5]deca-1,6,9-triene
T 3
9 10 gl 6-Oxa- 1-thiaspiro[ 4.5 ] decane
8%2 6-RA-1- AR [4.5] 8 %5
70643
CEATNER. 5 &-Ethyl-2-methyl-1,4-dithiaspiro[ 4. 5 ]decane
CszJ CHy  szstoms i ¢ —mzpsis.s)ss
7
H, g Spiro[ 4.5 ] decasilane
Hle\ ,SI\/ §1H2 E[ . ]+ 0
Si—Si Si—Si
Hy HyH; H;

A @ L b % SR 2% ) 5K B T AR R0 DT R R T 4 B
BN, FE@BT, SHRZRTFTREMTE Y THERN
G MM RR, BAR, BB X R AT T HE R R
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=

(3) % 821k = 1k 4 (Polyspiro parent hydrides ) 41 5/ Fi — %8
(dispiro-) . =8 (irispiro-) S RIB . HBEL, i FIMR/ 0 — A5
RIS R TR, e EIT . A5 RIS EAM
(51> Qa7

il an .

Dispiro[ 3.0.3.2 ] decane
—#(3.0.3.2] %%

Dispiro[ 5.1.6.2 ]hexadecane
—HR{5.1.6.2] bk

8-Ethyl-1-methyldispiro 3.1.6.2 ] tetradec-13-
en-9-yne

8-Z A-1-FR 3 82 (3.1.6.2]+ MY (8% )-
13-%%-9- 1

1,4-Dithiaspiro[ 4.5 ]decan-8-ol
1,4 " §iseed[4.5])3%-8-/2

ERBAGE L ASTRNEENE, THRASE %
o, AREEMHXEEHLARNEERESIT,

BER-TRIAMAES —FMars . FE (spin-), ZI8
(dispiro) . =% (trispiro-) T3k, B H FEE, ZREWPERAS
VILE AL A EE, @ARE, PEERFSIR, KEaa
ZEASHEAEREANEM, ZHRES, BESEhE,
RERZ SRR E a2 E RN, BRI
EAHAKLHFE—FT RS,
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Spiro[ (9, 10-dihydroanthracene )-9,4'- piperidine ]
2(9,10- —EK)-9,4"-FIE]
(e R LA AR R B IR )

Spiro[ perhydrophenanthrene-1,5'-cyclopentadiene |
B[ LI 1,5-FR ]
(RPIRZEFL B ER S HE L)

Dispiro| fluorene-9, 1’-cyclohexane-4' , 1”-indene |
ZB[%5-9,U- KT h4, 18

(& Bl eb 25 8938 =k R 87, T8 A9 iR sk oA
“i-", Bt L4, fluorene HEAE indene R )

Z

3.4 E(Terpenes)

XE—RERXRBARAIEYH NASH—RILESY, g
EHEMSTEZPEMNEERS, EEXAEFSEDRS KK
ey, HRHZEERET B, ENEERETIS, B115 X3
AR N I 45 (2-Methylbuta-1, 3-diene, %55 Isoprene) ) {f B {&
NEE. BEY. REWTS, HEREFLLURTFES
WY, WERDEBAEN, BRETHE LRI YT,
HEEERAN X o

BB, METEAEN10; =88 x
JC, WIBEFREA 15 MEEE; 4FEN W, KK
. FEXRRW, "ERFAHBGLRHEFR, IUPAC LB
Bt 2%%, REEEZXLHEY IR, HUXBERE
BT A,
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3.4.1 ##% (Monoterpenes)

AEDR SRR REM B TEERME, RET 104, ANigk
AR agE, HEfa, ZRZTREL,
3.4.1.1 XHHE

&l an .
(CH,),C—CHCH,CH,CCH—CH, =% Lel i
8 =
7-Methyl-3-methyleneocta-1, 6-diene Myrcene
T-HREIFPEE-L, 62 HHE®

- BysAENERGEEL, UTFERMURANERRE, XLYE
REBIBRWEE, XERBHRHEEZRE, ET N4, WAL
DUGHIEESRE T, Eifemianidos, mEms, &
SRNLZ R AERE, BFF KRR - ene Bk “-ane” B T ,

3 4\ 3,7-Dimethylocta-1,3, 7-triene Ocimene
%@“ 3,7--HEF-1,3,7-=% FTHH
8
Geraniol (2E£)-3,7-Dimethylocta-2,6-dien-1-ol
N mm pyacErEocoEam

Nerol (22)-3,7- Dimethylocta-2 , 6-dien-1-ol
AN BIERE  (22)3,7-"HEREFD 6 H-1-B

Geranial ~ (2E)-3,7-Dimethylocta-2, 6-dienal
“-CHO HHE (2E)3,7-"HE¥ 2 6"HE
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Neral (2Z)-3,7-Dimethylocta-2, 6-dienal
AN BEERE (22)3,7-"HEX2.6 HRE
CHO
|

UEZXIANHEERHHRERLRSEAEY, 20FETHHA,
B, &HFF, HN—-SAENELEFREASR, ERGa
NG e A XK aZ g,
3.4.1.2 H®»HE

BRI RS ABHE RN, A, Fln.

Menthane 1-Isopropyl-4-methylcyclohexane
Wit 1-SRE4R KD

(F 6 LABACHE R X 55 0F )
Menthene 1-Isopropyl-4-methylcyclohexene
Hik 1-RAE4TERCHE
(FHLIBHAERS 1)

Menthanol 2-Isopropyl-5-methylcyclohexanol
AR 2RRESHERCE
(AHLUEEREAEAISES 1)

G

OH

HEH 2RAES-HEXRCE
(FHUFEEARNIHRS 1)

W P

4-Isopropenyl-1-methylcyclohexene Limonene
+FRBE-1-FEAFCH G

4
3
2
1
5
6
) 1
Menthanone 2-Isopropyl-5-methylcyclohexanone
5
6
1
3
4

O
2
1
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Ul FiEGIHERE SR AR, dTFEgsie, HtERF
EFE LR, XREEIARMLEFRET,

10

1-Isopropyl-4-methylbicyclo [ 3.1.0 ]
hexane Thujane
1-RPE-4-PRIR[3.1.0]CH
K MM

4,7,7-Trimethylbicyclo[ 4. 1.0] heptane
Carane
4,7,7-—H R 3R[4.1.10] %
KisHE, B

1,7, 7-Trimethylbicyclo[ 2.2. 1 ] heptane
Camphane Bomane

L7, =88 K221 F 5%
e Bk HRitr ke

1,7, 7-Trimethylbicyclo[ 2.2. 1] heptan-
2-0l Camphanol

1,7, - =B E R [2.2.1]F-2-B
R a MM

1,7, 7-Trimethylbicyclo{2.2.1 ] heptan-
2-one Camphanone
1,7,7-=R &5 (2.2.1)-2-8
KN B RN

2,2, 3-Trimethylbicyclo[2.2.1] heptane
Isocamphane
2,2,3-=ZREH22.1]F8 B
®ht B R
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1,3, 3—Tnmethylb1cyclo[2.2 1 ] heptane
Fenchane

1,3,3-=HRE (22 1]H&k

T A d

2,6, 6—Tr1methylblcyclo[ 311 ]heptane
Pinane

2,6,6- = ETR[3 1 1]REk
W W MW TRk

6, 6-Dimethyl-2-methylenebicyclo [ 3.1 1 ]
heptane Pinene
6,6 F A-2-F F 3 5 (3.1 1]
Bkt AR

3,7, 7~Tnmethylblcyclo[ 4 1.0]heptane
Carane

3,7,7- =R E R [4.1 015
(353

MU EFEZELFAEAERL, FHIPACHERER ST
Bif, HETEIRE, ARESYHFESTHZER, HEE
BH ARFREANGEME, B8 ARM, YAGHECEL
FEsF, MAFIAME . Ff XA AR ERELE,
Bl LAZE B A M DL B9 22 5R HL T

3.4.2 4&% # (Sesquiterpenes)

BERBE SRR B (AR BT, RIETFHR 15 M H
—%W, YROVATFERSHEME,

3,7, 11-Tnmethyldodeca-1, 3, 6, 10-tetraene
Famesene

3,7, 11- =&+ 7(5%)-1,3,6,10- 14 4%
&8/ WHE




3, 7, 11-Tnmethyldodeca-2, 6, 10-tnen-1-ol
Farnesol

3,7, 11-Z B &+ Z(8%)-2, 6, 10- = #-1-
A

SN EER

5-(1, 5-Dimethylhexa-4-en-1-yl)-2-methyl-cy-
clohexa-1,3-dene

Zingiberene

5-(1,5- " 24O R-1-3)-2-H &
We-1,3-% ER

4-Isopropenyl- 1-methyl-7-methylene-bicyclo
[4 4 0]octane

Selinene

4-F VR A1 -7 T R

(4 4.0]F R TR

4,11, 11-Trmethyl-8-methyleneb:cyclo
[7.2 0]undec-4-ene Caryophyllene
4,11,11-=ZH 2-8-T H & 38
[7.2.0]+—(B)4%% GHHE

Santorun

B 4

RTMMEEVRTREN, EHFEE, B
HEREVURBKMEMAEE, X-HE
XK 22 HBEERRRYERRT,

Nobiline
G- gapt
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ATEERY R RAFETZ, BETRERK S (SR 5k
BN ARERETURERRFRANBKITA, B0, 6E
AENREERAL, FEIHNERE LS EDE, 1846
AREFIEAEAMNETEENT ,

3.4.3 =#5 (Diterpenes)

Phytol
\ R
OH
Abietice xeid

COOH

Artermsia diterpene

%\M h
Vttamln Al

\A A A CH0H e fts o A,
(HEREHA, SUEWA, I
4B A PEE)
OH Salviol

a1

HO

e

QO

4



H COOH Ebunicoic acid
Y.

Lanosterol
— FEHM

HO

\\\\\\\\\

a-Carotene
o-B1% P K
OH

NWAVNANAUAAUAA

HO

Zeaxanthin
EXRER

Lycopene
E SR
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OH

A\ VA VA VA VA V3 VA VA VAN
HO

Astaxanthin
HERMFEFER)

) VA VA NV VA V4 VA VA VAN

Astacin
LISA
O

VAV AAAUAAN OH
HO

Capsantiin
HRAER

0)
\ V2 VA VA VA VA2 Y5 V2 N OH
OH O

Capsorubin
2 L BN
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CH3 H CH3 H

So—¢ cH cH o=C

— c—C

N2 22N
CH,; H

Natural rubber Poly( cis-1, 4-1soprene)
KRB B 1, 7R
AR, D EESHRESE, mRAMEaEREEREEA

®E, PEUAEE, R ASHBLUOREY & FRIEREL, H—
RACEWER, MNAEE. M. B2, B, M. R, BREM, X
UARTEBEKET. BR, FFW, BN, 1315, REHER
Fike, BEHARS, MURERHNE, &N, BMEHLE
AE#SHRE, ZHX T o015 K8 R KT R A KK
#l, AsALEEERIT T,
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I TR ITRE S TIESTRE SN ITE T IR IIE STHE SRIE IR AIHE JINE IR 21T ATIE IR UL STNE QN ATIE TR JIITE 21 2 IIIOIHI‘

w47 NHEHRANLD

(Aromatic parent hydrides, Arenes)

\II! AR 21T SHIE ST STHE ST JTNE JWIE SR STHE 2SI SITIE JIHE SRTE JWIE SR HE NI Sl 2TIE SRR SRk S S IR 2| o

REUERKF RV —KE, 7 REHWL, LLUER
BARIE— U, BTRSIARMBAE, HABRREN AR
o R RER

4.1 HIFFk

RIFEA R IT R SR EE (Benzene) s, B TN F@EEA
RIBIEARE, EANTRAKH YT, BE —xEEATERA
RZHETEE, AHALEFMER, HARXBEFHIAERRA
EMEREHA,

4.1.1 —BEK

MARBEEES TAMNK, MUEIREGL, VR, &.
B, B BESAATFEBRATS N & #E, SR EREN
%, Bin.

1 HFIIQHII*HIIOIII%OIIH‘
IS JTHE SNE ST ATE A

C,H; Ethylbenzene
i: LIEH
S Cyclobutylbenzene
S | WTRE
CH;3;CH,CHCH,CHj;4 Pentan-3-ylbenzene
R-3-B A

F Flucrobenzene
3
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CH; sec-Butylbenzene

|
CHCH,CHj LR

Cl ;hlirobenzene
l *
Br Bromobenzene
RE
[ Iodobenzene
Or
Nitrobenzene
[:j_Noz AL

MERERKBOY H M EREFTRURR, A B R E BN
YRR T, XE—-RBEN, flan.

CH,CH,C=CH 4-Phenylbut-1-yne
[ij FEET 1
7 6 5 4 3 2 1 3-Phenylheptane
CH,;CH,CH,CH,CHCH,CH

A RI0112 2113 3.

é - (5: H é - (3: - (2:H(1:H 6-Phenylhex-5-en-2-ol
= 2CH; 3 R E SR,
& H . KIET-5-45-2-8F
B, AEBEIAETHERL, WARKAKLE,

B4 .
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Trnphenylmethane
L e
CH

WA X5 A : Methanetnylinbenzene
RN B =R =K BRREAERS,
HAEMERT %,

C¢Hs 2-Methyl-3-phenylpentane
| 25 3R AR
CILCILCH—CHTCHy it et St 0
CH; ( 1-Ethyl-2-methylpropyl ) benzene
(1-Z3&-2-FERNE)E NEFERT
AERARGERAERATRS, 3R Phenyl, HEREK

2, SCHIBT BRSO, HECWERN, —#hE
BRI "B -yl”, MEM AR —FIS, WRE “Ben-
zenyl” WA A TR IKTE : Benzylidyne

OCE

HIIAERRASUREN, ENAREHRAENT. T4HH
FfFol: —MEEXSEEBAERT - BARXE, A—-FHEY
Eo Wjﬁﬂ:

NH, Aniline CH; Toluene
@ W i P
OH Phenol CH=CH, Styrene
t W i b
COOH Benzoic acid CH;CHCH;4 Cumene
AR é B (REE)



CHO Benzaldehyde

@ o FI S

Pt 4FIRFERMR K. ZEX—BRA A A Amnobenzene
(Z ). Hydroxybenzene (3234 ), B R 7T Carboxybenzene
(BRHEA) . Formylbenzene (FABEERERETIER. X, XFR
PARFER®, R, 4 346, 4 514 7 A % 3C Methylbenzene,
Ethenylbenzene, Isopropylbenzene X/ #H . ZIGEX, RAX,
WMEATLIW, AREFPHARXARET, BEPXELEER,
HEULETHRZRBEFEN. AXRFTEREECHERER, 8
4.1,

Fz4.1 EREEABYBTERF

g M X R &
CH,
Fulvene HE#
|
=
l Benzene &
N
CGH_;_C}'I3 Toluene $ *
CsHs—CH=CH, Styrene R Z#H
CeHs(CH, ), Xylene —H%E (14,16 .3F460)

CH,CHCH,

Cumene FHE, B

8
7 2
3 Naphthalene 2%
6
5

4
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2

o
&

I A

LA

5]

N —
T
[*¥]
; h
0
S

CH,CH

]
s
("8 ]

o=
=
-0
s Q
o ™
)
&5

8|

(8]

F s
-]
] %)
L [

84
N

. ~t
Qm
th
[r=)
)
o
[
— w
&Q
woN

Azulene #

Cymene HERHXE
(RL4E S8 L []] \XF 4 )

Mesitylene =HZ
(FESHMSH=Px)

Indene Ef
(Ll 1H-BH%)

Pentalene R i&4

Acenaphthylene & #

s-Indacene XIHRF|A

Fluorene %
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BE

PR A

1 2

11 12

Phenalene JFEIRE

Phenanthrene 3
(RERmSHHII)

Chrysene J&

Pleiadene LB

Pyrene 1%

Coronene &
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gk

G5 g £

Ovalene BEZE

as-Indacene I ERG{ L H

Anthracene

Fluoranthene 3 &

Perylene 1t

Picene ft




L5

g W A HEXWAE

Rubicene T4

Pyranthrene B &

AR EAHMMHEXHER, BEUS AR, 22,
A —TTBRAEA L REREFMEETRA, FEETYE&
LA “benzene” 45 BB, X AT LAYEEACHE A “phenyl” Y A 45, ok H %
SBRABEN T BUEARER. #LABES, HHE20
ET o
4.1.2 =5 % ABEK

“EZTLBRAEENEE A&, EAARSAR, X&
FIhASEia . TR LA FAENBAREE L, FFLRIE
HWHIABETREIRZRAERR, EFEH. XERENRNE, 2
HEREEN EREERFARER, WFATARMLL, BREM
HBEARLEHEARSENET. X—HHE, RRREFER
AEH, Hit—Uaf % &M, RENAXEFHEHKE AT
2, #F&4.1,
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#4.2 AIMERGIREE-RENRE

Fs X A ' ¥ X &
I Ef:: Radicals
2 BT Anions
3 PFH 2 F Cations
4 MBSy Zwitterionic compounds
5 BR(FRBE IBE DRTHMR BBR .|  Acids
TR L R B ER S )
6 .4.08 Anhydrides
7 [.15 Esters
8 A% 53 Acid halides
9 14 Amides
10 Pt At Hydrazides
11 . B B Imides
12 i} Nitriles
i3 BE L1 Bt B G o Aldehydes, Thicaldehydes, Selencaldehydes,
and Telluroaldehydes
14 N K T 6 T el Ketones, Thioketones, Selenoketones, and
Telluroketones
15 R S5 B e R Alcohols and Phenols, Thiols, Selenols, and
Teliurols
16 ARAEAY RFEER 2,  Hydroperoxides etc.
it
17 B 2 Amines
i8 ¥ % Imines
19 B B % Hydrazines, Phosphanes, etc.
20 T e Ethers, Sulfides, Selenides and Tellurides
21 AR R _H W B Peroxides, Disulfides, Diselenides and Ditel-
‘4] lueides
KRB AZBMF -
CH;, o-Xylene o-Dimethylbenzene 4% B3
CH;3 1,2-Xylene 1,2-Dimethylbenzene 1,2- ~H 3
iy B R B R B R
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CH; m-Xylene ~m-Dimethylbenzene |8 — H %

i 1,3-Xylene  1,3-Dimethylbenzene 1,3-_H &
CH

CHj; p-Xylene  p-Dimethylbenzene %f — H %
1,4-Xylene 1,4-Dhmethylbenzene 1,4-— 2

XE—MHERH R REREMEL, BT _HXH 15
SE R4 Xylene, T H BB E T HENSR, FTUHRERANE
1T Hrhialk/EHE o- . m-. p-(ortho-, meta-, para-Z 485 )&
WisrBIZRAR, 18, XHuER 1, 2- 1, 3- 1, 4 5ZEAHEE,
BFEBAZELEFMT,

CH=CH, Penylene-1, 4-diethene 1, 4&-Divinylbenzene  #-1, 4-
-
Benzene-1,4-diethene  p-Dhwvinylbenzene 1,4-_Z 4
Hx

CH—=CH,

O AR, RAEEMSESGHRET, HhREiES
PPN HBBESBI®E. T, EXHE p-Vinylstyrene & A~
T, MEFXE AN BEE B BEARTERN,

NH, Benzene-1,2-diazane  Benzene- o-dhazane
Benzene-1,2-diamine  Benzene- o-diamine
NH,
KL2TRE RS AK
#-1,2-"F% #-2R-BE

XA & S RAIR BT E MM FAE, F0ES
AMBPEME, AFEEEN., BEREBRETR, FUER
F. BEHEMR St “azane” — 16, HHWHAEBEBAK IR, 45
ENGUR—-ZEA SR, EELZAHRN, AEREL
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i 3, ot h BB R K

OH

o~

CH,COOH

Oy

zZ
»
)

o

o
T

o

@)
s
o

o

é

Co

CHO
SO3Na

s

COCOH

O

8

CH,COOH

Benzene-1,4-cdiol  Benzene- p-diol
#*-1,4-_H H-%f- B
B, P X ESPMIAMNE B, LEAEMN.

Berzene-1,3-chacetic acid  Benzene- m-chacetic a ad
#-1,3-" 28 *-B- 28
BRIFANEEX LMK,

3-Methylanitine ~ m-Methylamline
3-HEHE [5) FF 5 2K B

2-Azanylphenol  o0-Amnylphenol
-AEER HEEER

3-Hydroxybenzaldehyde =~ m-Hydroxybenzaldehyde
RESHE (6] 52 5 % T R

4-Formylbenzoic actld  p-Formylbenzoic acid
4 PHREFHR X B T R

Sodium 3-carboxybenzezesulfonate
3-ME PN



Pl EX—RINZEREH S, AEEL, EHRNERKESR
fER. MR LR (EE) WA RIEEEREERE, WHENITEH;
ELREEHIANEEIERNE, METRARLL SRR, FE,
B REMKME, -BEFEET, WELEkiERMAMA,
HAy A X RERATR T .

HERER AL AR, HHFER AT L F 8 hnEn,
AR —THERER, WALRNMNFSD, XAREXKE
PRI MA R, .

NO, 3-Bromo-5-chloromitrobenzene
3-T-5- R AR
@ (BEAL , FE B mtro RSG5 )
Cl Br
CH;CH,CH, 4-Butyl-2-ethyl-1-propylbenzene

C,Hs 4-TH-2-ZR-1-NE %
@ (&8, A A propy BIGF1 )
CH;CH,CH,CH,
XAARPREHEOZAR 17, —BTEE, HERT

AZTUBANG LR, BE_GNmE, HEWEET
{237 8

HETBACP R ETRN, WTEEFE B ELH,

OH 2-Bromo-5-mtrophenol

Br 295 B EH

O,N

ABIH, BERRETE, FiARd, HATRIFS(A
%)o
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CH; 4-Chloro-2-mtrotoluene

NO, 5-Chloro-2-methylmitrobenzene
@l LR MERE
5-8-2-FEBEHE
Cl

B “toluene” H E RN M ERBE, MIRIBEE RN
“methylbenzene” W ZE A~ Pk 4E 7, BRI H “methyl” B B0
5, RESS5HRF, MixEWMEZR, TRE, fIXiEFHE =
ML, BRE—NET, BEHHE, ERARERNTFL,

NH, 2,4,6-Tnbromoaruline
Br Br 2,4,6 =RER

Br

CH; 2,4 ,6-Tnnutrotoluene TNT
O,;N NO, 2,4,6 —HEFE

(UE BB “ambine” , B % “toluene” £ B F 4 8
A URSHEE BEOLBR/NIK D,

NO, INF T CH # 5 24 methylbenzene §# , 3 o0 BT
EHENBAERSHFAMEZN T, X
IR XE B : 2.4, 6-tnmtro( methy}) benzene X 5t
7T, EHEL)

CHO 2-Hydroxy-4-methoxybenzaldehyde
OH LRE4FEREERTR
(B RF B benzaldehyde H{# 4 — > 8 1k,
LT BB ARAREE , JOM A B M R BRI 1,

OCH, BIEFFREZEAELE)
COOH 4- Azanyl-2-mtrobenzoic acid
NO, SRR TR

(EXEM “acd FEMLMEBE S,
AL B B benzoic acid 22 48 5 AR E - R B —
NH, 4 B B
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SO;Na Sodium  5-azanyl-2-chloro-4-methylbenzene-
sulfonate

@ “l S-Hin - 2-F4-FREHERN
H,N (330 B 45 H9 B S F 8 “ Sodm” J5 46 200
CH; E )
OH 6- Amino-8-hydroxy-7-methyl-4-oxo-1, 2, 3,
H5C . COOH  4-tetrahydro-naphthalene-2-carboxylic acid
@ 2 6-H -8 H-7-H H4-HR-1,2,3,4
H,N : Y -2

O

HIZEEERE, UEBRE—H#ih, RERERIERIAERE, B
ERMESEAREMEZE, HESUMEPFR, SHMEEZHFER
—HREETH, FEEEED, FUREIEN2, &%
NEERS ZIFEL, —BELI A,

HEZ LA EASRYFET, RATMETEN. 5%
ERBEARFHENGT, B2HENE SRR, £EH5 L, HiEL
HRRKAHFAN, —BELBAXKI3 P, HP(ORRER,
AHOFRFEFRRM ER,

AT I, 4 R SCRSL BT 5 )G B iR R A 1L B 0 75
18 I F

Hk . W, HRNEAMTE R EERK,

— b RIE, REUR, ATAEEE N .

O EH L 2RAHERREMKALFRIFE, REFIHG
BT

@ HHRES, WELMER 174,

O HHILAER, NWE&ERiZRBR 1",

HET & PIHERFLE XS, MALRBERFLUT 4
AL
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F4.3 FRAHTRANTEE

%5 Class 3. Formula Rl 4R Prefix J5 88 Suffix
® M —COOH carboxy-( FR -) -carboxylic acid( ¥ B% )
—(C)OOH — -oic acid( &)
W M —SO;H sulfo- (BB XE-) -sulfonic acid (B AR )
o N —COOM — metal carhoxylate
—(C)OOM — metal - cate
15 —COOR R-oxycarbonyl- (R- 3K - ) | R+ -+ carboxylate( 8% R B&)
—(C)00 R — R---oate( B R &)
B = —C0—X haloformmyl- (1 R L - ) ~carbonyl halide (FF 1% )
—(C)0—X — -oyl halide (Bt )
R —CONH, carbamoyl-( & FF RERL- ) -carboxamide ( ' AR A% )
—(C)O NH, — -amide (BEME)
7S —C(=NH)—NH, carbarimidoyl- ( ¥ £ ) -carboximidamide ( B Bk )
—(C) (=NH)—NH, — -imidamide( B )
& —CN cyano-( #LEE-) -carbonitrile ( H f§)
—(C)N — -nitrile( % )
& ==C0 oxo-(ER-) -one ketone ()
3 —CHO formyl- ( ¥ Bk - ) -carbaldehyde ( FF B¥)
—(C)HO oxo-(EA-) -al(A¥)
M B -0H hydroxy-(¥2 %-) -ol alcohol (A% a¥ K7 )
FiEE & —SH sulfanyl-mercapto- (R 2-) | -thiol (B By )
qEMAS |—O00H hydroperoxy- (23 #-) —
& —NH, azanyl-( R &) azane( # £% )
amino-( | &:-) -amine (&)
¥ & =—NH imino- ( 173 %- ) -amine (% )
=—NR(R) imino- -imine( ¥ % )
.3 —OR R-oxy-(R-H &) ether( &% )
W B |—SR R-thio-( R-GR £-) sulfide (BiEE)
ALY |—00R Foperory-, Rediony-(RAL  ovide it A #)

i)

4.2 BRBIFIE(Fused polycyclic hydrocarbons)

4.2.1

LSS

PFrBRR R IR BENERUA DN AEE, BAS
RABEZHEERIEE . BAFRBR TR 41 PHELH 58
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EmSH, (FRARERENHE L LERTHE

(1) AT ERMERLUAHNERELEE, AROERRE
“-acene” (H )W A, BARWA -TRE“-a"FUEE—I"“A",
#4n .

i 12 13 14 1 Pentacene
2 L —Hb
3
9 7% 7 6 5 T4

e Hexacene
- OOOO A (BAIHK)
= Heptacene
L) S

HAT—H4.

Naphthacene( $%5€ )
L C

Q2 HANMHEMBERAAREHEERESE, B
“-alene”fFHIE, hEESE", ABEEE X 12", BRI,
15 40 -

6 1 Pentalene
oy o
3

9 0 1 5 Heptalene
8
4

Octalene

(3) HEBHHELRRES, SEITH XA RGTR, WL
“-aphene”(g)'ﬁ%gj‘giﬂ%, B AR L £ B, B FERRE
B, Hlim.
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Pentaphene

3F

Hexaphene

4%

Heptaphene
BE3¥

(4) HAEEMZF T2 F 5 & T 5 & 58 LL“-phenylene” 5§ 4

SkiEE, IR %, Fim.
A 7

= AN

@)

Biphenylene( AR E Diphenylene)
“WH

Triphenylene
ZEX

Tetraphenylene
101 S



AT B 28 2 25 1 AR fBL4H A

Trinaphthylene
ENI%

\ / \/Q

/

Tetranaphthylene
8 e
S0P ee
e

(5) ARl LA BE L KPR SR TETE L4, KX
% BE ARE Z 5 BB “-helicene”, i “BEHE", BN,
Pentahelicene
LY TS

Hexahelicene
WpESNE
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(6) BHARFE A G Z R FTI . FHiEE, RA/MFH R

Myrikdr s, Bilan.

Dibenzo[ a , r | hetacene

ZHEHe, rBEY

O Naphthol 1,2- a ] heptalene
OO FIH[1,2-a | FRBE

ab Naphtho[ 1,2,3-¢, d]perylene

O@O #301,2,3-¢,d]3E

4

(7) SREFHBN, THUTHELE.

9ga 4a,9a-Methanoanthracene
7 Og IR LES
3
6 4a 7

9, 10-Ethano-9, 10-dihydroanthracene
9,10-8FZ.%-9,10- “ X

|

=\_—/*°
L)-
[P [

(=5}

Spiro{ cyclopentane-1, 1'-indene ]
E[ﬂ;ﬂtﬁ:-l ’lr'gﬁ]



Spiro [ 2, 3-dihydroindene-2, 1'-( 1, 2-dihy-
Q dronaphthalene ) |

’ #[2,3-—8H-2,1'-(1,2- ~§%)]
3 |
99;

5 4 Dlsplro[ fluorene-9, 1'-cyclohexene-4’ , 17-(4,
O" 3 5,6, 7-tetrahydroindene) ]
"5 2 —$8[ %9, 1-5F 2 4", 1'-(4,5,6,7-14

0 21 7))
3 GREEIRIN P —Ffr &, B ES/h

‘m FRAEE RS, TS A, MRS, £ E e,

W LA PSR R 42 , 1) 3k 4T 3L, Ao
(Y% (DU R 2R (O, BT LAHERT)
4.2.2 BRE®# %

4 ERx S AR A R B, BRERETRAEW
BAR—H, BHENAEEEHE, URNfFAEEE&5RARR
BB, Al KBUATATEERRME B F .,
4.2.2.1 BIEHERA

GNRTATIR, FEERAAERARG S P RERAENR, RERE
k4.4,

RPEEA QBIEERZAR, HE, THFFERRE
—HA %R, BTUBRIEBESEERS AT, LY
BAR A 1]

ZEWAE SN BAA, MER—TBANE, FEED 1,

4, 5. SHUARFMMATEREK, FE, 2, 3, 6. 7T HHEANR,

AEZ, R—mBRRREFRLRR, P15 206, GEN0LE

Mo MBEMK, BZ, E—xtBRAMETENENN, $E#
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FIEERMTRERRAE 1 B2 7, BEERA LA, #.

F*4.4 BARGEARRARFENRIER

e EA Rl & % X th X
—Br Bromo- L]
—Cl Chloro- )
—Clo Chlorosyl- EEALE
—Clo, Chloryl N
—ClO, Perchloryl- BERE
—F Flucro- #

—1 Todo- B
—l0 Todosyl T i B B
—IG, lodyl- BRAE A
(B JEH lodoxy-)
—I(OH); Dhhydroxy-A>-10danyl- TERREA SRR
({83 A Dihydroxyiodo-)
—IX, Dihalo-A3-10danyl TR AR
{{# . Dhaloiodo-)
—N=N— azo- HAE
—MN; Axndo- &R
—NO Nitroso- DIZTE: S
—NO, Nitro- W
—OR (R)-oxy- (R)-E &
—SR (R)-sulfanyl- (R)-Bi 5 B
-—SH, A%~ sulfanyl- AL B b

NO

RN, #Him.
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1-(Dchloro-A3-10danyl ) naphthialene

IH{ R - i)

(FEERERRAERETF AR E L EFHH
EARKHES, BREHHFLEN)

B-W i E X

B-Nitrosonaphthlaene

(R, R EBAES T REM, LR ARE)
MRBREE, MERZLAEAEL, METHENRE, AR



CH; a-Methylnaphthlaene

“OO o
CH=CH—CH=CH, 1-(Naphthalen-2-yl ) buta-1,3-diene
O 1-(2-Naphthyl) buta-1, 3-diene
1-(ZE-2-%)T-1,3-24%

4.2.2.2 LB

HiF LB E OB, HUTHENGEGL: £—, R
ATRESIFEERELIB /MU R S, MHIE TR ki R P,
HEHRE; £, HMFERE, HiALEEMFERK SIS,
IR T SHKBEE R I, BTN

10- Aceto-2-hydroxytnphenylene-5-
carboxylic acid
10-ZBLEL-2-F 5 = 4-5-H B

7-Aceto-10-hydroxymphenylene-1-
carboxylic acid

T-LBH-10- B R =W H-1-H R

CH,CO

RWEK, LEHGEMTHRE, EEFHER, B
TERZAFRERA—Y, RRE - MHEMERTHERN, i
B, WRECHEAEERE 1208, FEEL, SERS 4, B
#F B GEFEETAETERRERMIRNOEN, Biy, 2
" mASEHERLHA RERD,
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MBI P AR O, B -EFENRERIE, 5

WEHEZHNZ2FTE, FRUERER,
O Sodium 3-bromo-2-methoxy-1-oxo-1, 2, 3,

8 OCH; 4-tetrahydronaphthlaene-6-sulfonate
Oe 3--2-F - 1-EAR-1,2,3,4- R 4k
NaO;S™ 6 % Br -6 MM

Br SO;Na Sodium 7-bromo-6-methoxy-5-o0x0-5, 6, 7,
@@ 8-tetrahydronaphthlaene-2-sulfonate
CH,0 7-1%-6-F # 2-5- 2 -5,6,7,8- U F b

4 -2 B

SEZHETRSFER, B/ EHERNEHS L BER
M. REELUERR, BEAEGENTPHATEE, FZRAHR
ATHER EHRERMMAIR, FHE, LITRXEHESREBNGEITRAR

MERL 1E o
1- Azanylphenanthren-6-ol

Y mpEEem

8- Azanylphenanthren-3-ol
8- R be i IE-3-M

5- Azanylphenanthren-1-ol
5-RGEIE-1-B

4- Azanylphenanthren-8-ol
4-F bt 2 3E-8-B)




D EATPRHIBAZEBEHERANE—, MEEXHAH
NMiug, BESABARAET. HE, F—TYUHNE—-ITHER
Xf, FINERREIBEFEE, E-10F, BREIBATIER
FHEUUMIK, BBa, BB 7ELCHE E A 180 & N A R T8
A, UL, BN, REAHHERE - oL ERE
EIEFH,

XTEEMERAE, BRFR: 55—, A IERBERSR
Z5 BT, MRS EEREURMEAK, —BBEARSHE
Wi, RAEERsZrmgHH Rt 2R ELG 2B, T
ZHRESNEGE ELE T EHAN T SEIRN TS, RETERL
FIBkATE A, B,

B a1 ZEREHRY, REINEZFEELE L, BFE 4-
243 MAIEH,

10 1
9 2
3
8
6 5

A 4-1 B4-2 B 4-3

HHEERER, ERERTEL/MMIE, fin: Hi-4 A
&4 -5,

6 2,

8 O
4 “CH,
K 4-4 EKd4-5

ZATHMERY, - (B4-OHREHKN; £HE
4 - SWURLME /R FALR“1” R BT 5t 5o I B b o BRAT 5] B B
ARATHRS T, B0,
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COOH

6 2
5 ‘3
4
OH

?OOH

OH
COOH

2' 9
3 8
4
3 6 7
OH

B (¥ ]

¢y

4-Hydroxymndene-7-carboxylic acid
4-FERLEH-7-H R
(P BB BT LIRS B E)

7- Hydroxyperhydroindene-4-carboxylic acid
T-BEREERH-4HR
(&R 2 S40, T ARy A LUNFSAL)

5-Hydroxybicyclo[4 3 0]nonane-2-carboxylic acid
5-BHE T[4 3 0] Fx-2-HR

(ZEZI{[4.3 0] Em B, W B4 5 R
)

4.3 IAEE(Ring assemblies)

PriBARREEHFENE, NSHHR I, Hid BRI
REZEG—ERRI, .

OO

PO

[F8]

+n

Ol'y Ol
WA
2

11

2' 2
1'1]
2 2
DLLC

Bi(cyclopentyl)  Bi{ cyclopentane)
32008 - BRI L fe

Biphenyl Bibenzene
BREHE KX

1,1-Bi(cyclobut-2-enyl) 1, 1'-Bi(cyclobut-2-ene)
111"&(%—{.'2‘%%) lslr'ﬁ(ﬂ;_‘r'z'ﬁ)

1,1’-Bi( cyclopent-2, 4-cien-1-yhdene)
L1U-BR(AR-2,4-—08-1-T %)

3,3'-Bifuranyl  3,3'-Bifuran
3,3"-BKOKMmEH 3,3 -BKBRM



3 2 I 1, 2'-Binaphthyl 1, 2’-Biphtha-

41 2 lene
1’2"ﬁ§§ 1’2'_E*%

PAE Ry 2 MR SOE R E R IUPAC Fr air iy, EERE
4., AR, ARERCHFEIL . £—-MHUENEARA
A, HAGARAZEINERBRKR; 5 RKEw2Z LR
& E—-NEKEX, RFEERAEmEE., NMEBRES—
A GS Z MM "M gwe RgE, URK, .

: 9-Ethyl-1,4,4',5, 8, 10'-hexam-
ethyl-2,9’-bianthracene

9-Z #-1,4, 4,5 ,8,10-F
H-2,9-BKE

WAL L FR A ERAUT FRm A
2 2 3 n 1, 1': 4, 1"-Terphenyl ( p-Ter-

L4, 1- =B RO =B RE)

s g 2,21 4", 3": 4", 2”'-Quaterthio-
[ TThdel ]

13 e
M 2,2':4",3":4", 2" - DU KK 0 i}

R AR, AEEERER THEFE L. BT, g
B, =B, MBR. REBRMITE 04T 1R “bi-”. “ter-”. “quarter-”,
“qunque-”, ARARGAERT—BEAE,

B, SHE FHABARES, AEEE, Yk EEER
ENARERIFRATRAE T IFREE, HARA —B&HFALE
B ia ZR5, RAERAFSRRFIN, Hm.

3 2 " g COOH 3"-Methyl-2'-aza-1, 1': 3', 1"-tercyclo-
CH; 5 pentane-2-carboxylic acid
N— 3R EIR1,1: 3, 1- S5
LpE-2-F
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X—mEMEZELER: FARESHUYEER =KL
W, EEERERTERA, BrLAEM ik £ 44k B “-carboxyhc
acd" B TFMIFES 2, REHAXINAHAB. KT -1THFE
“methyl-" 15— B3 “aza-"fERT R, HEMZA LG, HEE
REBRTEEBREFHR, MARTAAHRSIER, REREAE
EBRFERZAE, TRAREEARENT

4.4 HHE5IEEFIE(Annulenes, Non-benzenoid aromatics)

4.4.1 %%

RBUELTE, ¥HIBEREMHERZEHILEY, B
BERAREMIELERNE, HBEXLN CH, X CH,, (n XT
6)e HFELARENFER n]annulene P n | EHLZ. X4 n HE
B, @8 CH,s X n HANA, IFSERCH,,,, F
B, REMERRERNBSINIEIET., 6.

1H-[7]Annulene  Cyclohepta-1,3,5-tnene

1
@2 L7186 3RER-1,3,5-= 4
6 3

s 4
[8]Annulene Cycloocta-1,3,5, 7-tetraene

O (81404 ¥F3-1,3,5,7-PUs%

8 1 1 H-[9] Annulene Cyclonona-1,3,5, 7-tetraene
7@32 1H-(9]%# FT-1,3,5,7-105%
6 n 3

5
g 9 10 1 [ 10] Annulene Cyclodeca-1,3,5,7,9-pentaene

2 [10]%e4 *%2-1,3,5,7,0-H4%

7 2 3

6 4

1 H-[ 11 ] Annulene Cycloundeca-1,3,5,7,9-pentaene
IH'[IIJ%% H:'l"—‘(ﬁfi) 'l’3s5!799"£ﬁ



(14]Annulene  Cyclotetradeca-1,3,5,7,9,11, 13-
heptaene

(1415848 -+ 08(E%)-1,3,5,7,9,11, 13- L4

/

A
D ERBHAamER ARG, HPE iR RE

SRR, FIRABEMRRE -ene” KRR, YR, WHLE,

AN, MEENSEERRERE, —EMMSERE.
1 7 H-Benzo[ 9 ] annulene

10
92 TH-H 9184
B % 3 APIEBAREGEZEE
4.42 REFBRLHBEFHL

EXFHFLAY, HELANAERMB AN, R, EFks
Y+, RESFERER—FH, H&FE1KT/R Huckel 8L, BIFR
REEN n B FBEEFET 4n+2(F n K0, 1, 2, 3, 4---2), WK
MEAFEME. BREFHHENERRE, BRSBTS
HFRENPITR, XERFR, BIETINETFHGS, BN
BERTREANTH, FUEAE TS MBREEET,

ENYR BB REBFHEBRAL, BIENDMHUEELYE
Y, BREaE—HEAERNGHRSRE LY, FUMNE
EXRTBEHMEZEZHE,
4.4.2.1 FHET

WS, —PEBESEMAYM E—PRFEMNERT —4

m%%oﬁ%,AEVQWm?WﬁmLM-mmnW%Wm%
FHwE, WE4.4,

£ 4.4 B BLKPAE F (Mononuclear parent onum 10ns)

BEF ' X BT ¥ X & N
NH/ Ammontumn OHy Oxonium FHy Fluoromum
PH; Phosphonium SHy Sulfornum CIH; Chloronum
AsH/ Arsomum SeH;' Selenomum BrH; Bromonum
SbHy Stibonium TeHs Telluromum IH/ Todonium
BiH, Bismuthoum
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RHOHEE T RA &R R LG5, RSN mtron-
rumn W0 9 fiF 2 o

FHb, AXPFLKE “-onium” FEN B (EFWMF—1 &
F), BOEEZ X, RAMAIEHET. Hln.

C,Hs—NH; Ethylammonium
LR

( CeHs )2 OH* Diphenyloxonium
CHEREES

Br* Ethylenebromonium
SN \ \

o —ci, TR

(CH;)4N* Tetramethylammonim
Y B %

( C6 H; ) o1 * Diphenyliodonium
“EEBRE

C,H;OH, Ethyloxomum
LEEW

RE KRA RS T ISR . AR % BB 2 JE 8 onium”,
HEEMEETFERNOHETFSHNT:

CHy Methanum
H ek
CH;—CH, Ethanmum
LB
A | Benzemum
——H y
+§2 Pyrrolium

U ol % 68

116



]
g
g+

J

Pyndinium
g

Furanium

Ik IR 48

AME L, HARGERAER: SEEREXAR " ME

“ . ”
-1um o

HAE-MEETHEREAYESNETREREN, Raaw
) BEFER "N yhum”, YT HIERMAHNE, Fn.

CH5
CH3 _“CH2+

CH,—CH* —CH,

CH;—CH* —C,H;
(CHy),C*

HS +

H,S—SiH* —SiH,

4 T]CH+
3 ——2(,:1{+

Methyhum Methyl cation
HEE HEHET

Ethylum Ethyl cation
ZLERH ZEMET

Propan-2-yhum  Propan-2-yl caton Isopropylium
Isopropyl cation
H-2-B RAEH RAEMAET

sec-Butylium  sec-Butyl cation

WTHS HTEEET

tert-Butylum  tert-Butyl cation

WTEE RTERMEET

Sulfanylum  Sulfanyl cation
Bhis MR EERET

Tnsilan-2-yhum Tnsilan-2-yl cation
=Rk-2-EES =HR-2-BEHET

Cyclobut-3-ene-1,2-his( ylhum)
Cyclobut-3-ene-1,2-diyl dication

BT -3-4-1,2- R (RS FHT-3481,2"H =
=T
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CH2+ _CH2+

c

J

CH; —CH* —CH;

Ethane-1,2- lis(yhum) Ethylene dication
Ze-1,2- R (EH) WZE_MHET

Cyclopentane-1, 1-bis( ylum)  Cyclopentylidene dica-

tion

Hlhe-1,1-A (RS) FRIEE_PHEF

Propane-1,2,3-ins(yhum)  Propane-1,2,3-triyl tnication
Ake-1,2,3-2 (F8) Fk-1,2,3-=2=MHT

HAENSEREZHAEABEFME THBREEE Fma, H
JRE R BR A &5 B “-ic acid” BY “-carboxylic acid” 3 28 “-ylium” 8% “-

carboxylum”, #1400
HCO*

CH,CO*

CH,COCH,CO*

4,422 BHBT

Formylium  Formyl cation

H Bt e HRHAET

Acetylium  Acetyl cation
V.1 LEBFE

Acetoacetyhum 3-Oxobutanoylium Acetoacetyl

cation
LBELES 3ERATEHS IBMEIBM
B

Benzenesulfonylium  Benzenesulfonyl  cation

ABEME  ERMRET

Cyclopentanecarbonylum  Cyclopentanecarbonyl cation
YA R WX PR T

ARFRBEESEBET AN HIIMRFEFIAHTS. HA L
RN, BEERFEE e H 1de" K -dude”, “-tmde” %A T
IO PRR . ERY . RUEYFRBTFHRE-F, B, f
BYAEREEME TR, A amon” kB TEFHANIFAR,
A B S AR R A, Bl
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CH; Methanide  Methyl anion
FENET

CH,;C=C" Prop-1-yn-1-ide  Prop-1-yn-1-yl amon
H-1-R-1- AT

CH;—C~ H—CH;  Propan-2-1de  Propan-2-yl amon  Isopropyl amon
H2-BAEF HRAEAET
(C¢Hs),C? Diphenylmethanednde ~ Diphenylmethylene diamon
“ERRE_HET ETHEECHAEF
HEE “amde” 5 “1mde” 4 HIERAE F“H,N- " 5“HN>",
ast, BRABTFS5REMBEFRAUT .

CeHsS0O; Benzenesulfonate
3015 N0
CH;—COO0~ Acetate
R AR
COO™ Cyclohexanedicarboxylate
@coo- 2 A = R
CGHs—0~ Ethanolate Ethoxide

ZEi  ZE(E)SE
BAkmfridsk, BELLH A, AR AL, BiramnE
Wi,
4.4.2.3 FEEFBZLH

SREITA R FERRE BB R, RFEEE
iR,

H Cyclopropenyl caton  Cyclopropenyhum

% AREERBTF  HFEHELS

H H
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Cyclopentadienyl amon  Cyclopentadiemde
BFROBEHET R TRELY

Cycloheptatrienyl cation  Cycloheptatnenylium

RRZBENR T HEZRES

Cyclooctatetraenednde

HFENE M

(D=0

RFFEHEREYER — SLBMH LT

Decahydronaphthalene  Bicyclo[ 4 4.0]decane
+a% T34 4 0]% 4%

Cyclopentano[ a ] perhydrophenanthrene
Perhydrocyclopentanophenanthrene
WL a]2EFE LEFRIIE

O

DERAIREBAREER, BEEIRANG®REEFR
WY, IBGE - TEMTEEW T, $ 6 nEE
BrEFbEIRGL, FEREFTRM. XMLEWES
BEHEYHEER, HE L. Kb EFRILF S LBE A
&5,

Bl —PIABREF HFREkRME .

1,2-Ihdehydrobenzene  Benzyne
@l L2-ZBE%E  HRCEHER)
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’i RN TIE STHE ST TR ATHE TR SR ST TR SNITE S TE STIE IR SR JTIIE SIIE TR JIHE JHIS JHITR JTITE NIIR VIR JHIE STl

B5E O FIMMEED

(Heterocyclic Compounds)

\II R JUTE STIRE SHIE 21T S WE JTE N1 SHTE ST ST SR THE SHEE SR T HE SHIE AT (e 311TE SUIE 21T A HEATIE AR 4] OIHI‘

XERE—REXOALESR, EMNEREEAY, LESEHS
T EF LS 2 A [F 2 )R F (Hetero-atom ), FFHEE., .
%, EEVLFABARESEFAENEEM LY KY, LERE
AU, A LER—SERE IR EMZWEE, KXY
MERABEEE, EAEBRA-B2E¥ LHERLR, a4
NEEREGE, MAFT-IHEL, TEEUTFHAFPHE,
.3, B%, BEEPXENEAO"EREHZTIEE, 1 I-
UPAC XHEFE ADUA-REB AT RS, saE+ R LA RRF
WARARBHREEMITREY, F5ERTEERNRERY
8

5.1 BREFHKRBEEFF

H—SREELOEHALR, SEBENSETAT M
&, MXEEHFBRYBREEEBRE, 5K N IUPAC FiilFEHE
7, ARTHREENERNG, ERFNARSE — B HREY S
AEBEHATHEZGERE, BE5.1,

R5.1 FRGEE{LY

11111155 1 1111

IR VIR SHIE STHESHIE ]|

iR B PRI MG h B3 P X
H
1 Pyrrole @ Tellurophehe
K_J o | Y
H
@ Thiophene 1 Imidazole
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gx

" R/ K GiE g R F B Ay 4
H H
™ 1.2,4-Thazole AN 1,2,5-Tuazole
’ 2N - N5 2N —
4 3 1,2,4- =0 |4 5| 1,2,5-=
H H
(ﬁ}‘ 1,3,4-Thazole ‘/§% 1,2,3,4-Tetraazole
’4 3’ 1,3,4- =m0 ‘4 3 | 1,2,3,4-0m
N—N N—N
H
/§\ . ~ Isoxazol
Ns | aN 1,2,3,5-Tetraazole l (P SN soxazole
fa 31 1,2,3,5- P& | J Fom
— N
‘ w Furan 12‘ Oxazole
3
0k 1§ N e g
[iﬁkw Selenophene [/93N 1,2,4-Oxadizole
L % ]\l“__ﬂl 1,2,4-88
H 1
N Pyrazole 2 1,3,4-Oxadizole
I'5N L J _
H 0O
III\N 1,2,3-Thazole Ns/' 5N 1,2,3,5-Oxatruzole
| 2 = s 35l —
Slll\l 1,2,3-=8% 43N 1,2,3,5-FE =14

122



s &5

S-S &£

i & ®H

S-S §

1,2,3-Dioxazole
ZnEn

&

1,2,3,4-Oxatmzole
1,2,3,4-0% =M

1,2,3,5-Dhoxachazole
1,2,3,5-"FE "M

1,3,2-Dioxazole

ZIE g

1,2,3,4-Trioxazole

1,2,3,4-Doxadiazole

1,2,3,4-=HEO4 1,2,3,4- B¢ wh
N——NH
o
Isothsazole ‘ ZNH 1,2,3,4-Dioxadazole
123, 103 4 J 1,2,3,4- " HE — g
N—o0
Pyrrolidine ?h 1,3-Thiazole
H
Imudazohdine N. Pyrazohdine
1 SNH
B 0 £5¢ Al s A5
1,2,3-Oxadizole ) Oxazohidine
_ 3
1,2;3‘%-—‘% NH n%%ﬁ

1,2,5-Oxachzole Fuzazan
1,2,5FE ¢ ok0g
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MRS 1BHNRES, RINAEFL - ENHAIEHSZ
M, DERBMAN A, EH L PR BE" 8", REX
X oxa-, thia- SRBEMHF; WESMAITRERET N1 5(-K
BE)o

BEERRMEEN, FERKKELEFFETRESR, BRHETE
e, EHILEEAELMEL S22, BRMERRERLGE 5417

AR BEEAT,
BEERS.2
Fs5.2 FREEKELY
7 b FRX A S B3 i A
i Pyndine /N\N 1,2,4,5-Tetraazine
« | . 0 N\N) 1,2,4,5 DU
1,2,4-Oxazne
) 4 H-Thiopyran ?\21\1 4H-1,2 Oxazne
™ 4H-MIT ’ 3] 1,2,4-F5%
4H-1,2-E g
1,3,2-Oxazmne
7 N\N Pyndazne 1,2-Diazine l (ll\zw 2H-1,3 Oxazne
| 1,2-— s J,2-Mg
« BERE 1,2- % P 1,3,208 0
2H-1,3-0%8
1,4,2-Oxanne
7 | Pyrazine 1,4-Drazine | 1 2H-1,4-Oxazne
N ML 1,4-— 43 1,4,2-ME 1%
2H-1,4-"E 0%
AN
N 1,2,3-Tnazne 1 4 H-Pyran y-Pyran
| 1,2,3-Z4% [iﬂ AH-TER 7
AN
/H 1,3,5-Trazine 1 2H-Pyran o-Pyran
K/N 1,3,5- =% | P 2H-MEV o -B W




ek

Al i A4 7 B3 RE LD
Pyrundine O
/ \ 1,3-Dhazine 1 IN 1,2-Iscoxazine
N % E 2 1,2-F V5%
S 1,3- "8 ~
H Piperidine Q
Hexahydropyridme E 2 1,4-Isooxazine
WK BE ;3 1,4 RIEB
N EMeE
Q
/N\N 1,2,4-Tnaane @ 1,4-Pyrone ¥-Pyrone
| 1,2,4-— % 1,4-0 A - ik i
N 8]
N N
Z i 1,2,3,4 Tetraazne 61 g 2 Quinuchdine
S 1,2,3,4- 7% s\ 3 E g0
N 1
N. (?
Z N 1,2.3,4,5-Pentaazine [ 3 Morphodine
Ne N 1,2,3,4,5- 8 4 3 RIS
N
H
&\ 1,2,6-Oxazmne N
612 N 6 H-1,3-Oxazne 2‘ Piperazine
3 1,2,6-"E 5 x R 5%
6H-1,3-0E 5 N
1,3,6-Oxazine
6%ﬁ 6H-1,3-Oxazne
3N 1,3,6-PEBE
6H-1,3-BE5%
# B ® Gk g & & F hE X &
0 S Thionaphthene
Oﬂ oo A Thcbenzsfan
& I ok v Weh
BRAC T 3 kv
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SR

& B # PRI MG &K IR XA
H
N5 Indole ~ "PH Isophosphindole
H
P Phosphindole Z “AsH Isoarsindole
@ B3|k — ¥ 7 03| %
H H
As Arsindole Nj Benamdazole
| LT b eI
g N
7 ! 2 Indohzine S 3H Indole
oM : G 3 H-53 0
H H
N\N Indazole N‘N Benzol1,2,3 tnazole
| w3 Lol %9 123=m
H Pyndo[3,2,-d]
@ﬁ? Isobenzofuran SV 1,2,3-tnazole
== S I 0 |2 i MEBE 3 [3,2-d ]
N 1,2,3-=m
Isothionaphthene H
138 [sothiobenzofuran Nx 5 I}JEN Pyrazolo[ 4, 5- b ]pyrazine
= R [ :ﬁlL_sﬂ MM 3E (4,55 10t B
B 5P 2K 3 ok N“@
Z1NH Isomdole O\" Benzoxazole
— b [ N T
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SR

# B I PRI WG X HF PR XA
O. N.
N Benzosoxazole 5N Indiazole Benzodiazole
[:I;J %3 HVEM =
NH 0
Indohine “N Benzl,2,3 oxadiazole
[::E_J — IR [jILJG K3 1,2,3-9
6 H Punine
INT TS d Nﬁ 8 R NH Isoindohine
2l B No | (RBIRERLES - H5%R
HE®RS)
ERTE PR X4 BERUHF 3L A
N g N1
= Quinoline ﬁ 2 Quinazoline
// T NP e
9 Quinolizine N
37 | 2 i L3 SN Cinnoline
NN D3| (B RGm P ot
g 3~ HEHS)
N
VN3 2,3_:ﬂ%%§ N\ / 1,6‘—*%%#
O "\
Isoquinoline Phosphinoline
F 7V CI) EE
N A
j Quinoxaline S Arsinoline
. 4 z B e 25
N
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BER

ErRHF%E R A ERHE PEXWE
O N
~ B% SN 1,5 R
N N
O Chromane ( ’ ﬁ Ptendine
=553 Ny N g5 0E
o
1
S Carbazole 7~ ’ p Isophosphinoline
\ BE g X P R
\_4
1
N
’
/ \N "ﬁcar;km;e&: QCTS Isoarsinoline
)
Dibenzofuran O Isochromene
S
SO EL| QO 5=
phﬂ'le SOC e
O O — s Ftmu AR
8 9 X
LY Yy |
dine
3 .
6\5 {3 Lg_:ﬁ%% < Ng A X 3"3%%%
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S

PRXMWE

Acndarsine

mROY B2

Xanthene
i

Phenaznne

my B

Phenanthnidine
S BRI

Phenanthroline
1 * 7'-: % ;k 3E

Arsanthndine
5 P dE

Penmidine

I B
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FRE“Z 5" LS F AR AE N,

U ERFHIEYFMZTURABANEERS, EERS
WMRELE, KMBRREWEESHNY HHENEESLITH
EHH, HTEHEGBAELTRER, BmMLLZhEE, KB

R EH®, nEFEFRENFERHELBE, Hila.

I—OH
N
@ TCOOH
o
N
H

1

OHCﬁCOOCZHS
4 3
:Oi

H

N
[ ]—*CH2COOH

N
’ ]\2 3 21
_3—CH=—CHCOOH

i

N
QLT
4 OH
N
H
CH=—=NOH

S0
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2- Bromoquinuchdin-3-ol
2-RETIH-3-B

Qunoxaline-2-carboxylic acid
e R - 2- T R

Ethyl 5-formylpyrrole-2-carboxylate
5-FP R S Ak R -2- HH B 2R

Furan-2-methanol Furan-2-carbinol
i - 2- 1 B

Pyrrohdine-2-acetic acid
Mg BE-2- 2. 88

3-(Pyndin-3-yl) acryhe acid
3-(WEBE-3-B )R H R

3-Hydroxy-1, 2, 3, 4-tetrahydroquinoxahne-2-

carbaldehyde

3-54-1,2,3,4-PU S v R ok -2- Y A

Phenazine-1-carbaldehyde oxime
ME-1-F RS



— CH,SSCH,—

—/

4 3 21
—CH,C—CCF;

5 b
NN
S 3 0OCH;
H
S
@»CHzN—NHZ

e
I | CH—C—ﬂ

| I
OH

A\
72
—/

N2
N -H20

3 coon

SL 5
( Il W—CH:;
C2H50 5 N3
H
@cnzcmH
CH5CO

0
C6H515| f—CH;
CH;CCH,—4—N3

HOOC—75
la

Difurfur-2-y] disulfide
THEAL TR

1, 1, 1-Tnfluoro-4-( thiophen-2-y1) buta-
2,3-dione
1,1,1- =@ 4 (BEn-2-5) T-2,3- "8

Potasstum 3-methoxy ( pyndo [ 2, 3-b4 ]
plperazme) -2-sulfonate

3-FR R (e o F(2,3-b ] IR 48 ) -2
R

Benzo| b ] thiophene-2-carbaldehyde hy-
drazone

[ b]mEmy-2-F B fR

1-( Furan-2-yl )-2-hydroxy-2-( pyrrol-2-
yl) ethanone

1-( kg -2- 2 ) -2- 35 -2 (E PR -2- %)
. ;|

Pyrazole-3, 5-dicarboxyhce acid monchy-
drate

-3, 5- —HR—KEY
5-Ethoxy-2-methylbenzo[ d Jthiazole
5-ZEE-2- PR d]BH

5-Acetoindole-2-acetic acid

5- . BEEMB-2-Z MR

2-Methyl-4-( 2-oxopropyl )-5-phenyloxa-
zole

2-F 4 2-FANAE)-S-FHIEM
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2-( Morpholin-4-yl) ethanesulfonic acid

E ] (W4 35) Z KRR
CHQCHZSO3H
COOH 3-(3-Methyl-5-oxopyrazolin-1-yl ) benzoic acid
3-(3-F -5 S A nt ot - 1 - L ) 2 FY R
O=5 1 >NH
R
CH;
(;HZCOOC2H5 Ethyl 2-ox0-2, 3-dihydropyrrole-1-acetate
N 2-8A0-2,3- A MR -1- LB LB

O=7 1
3|
C —CH-—CH,

4 3

2

7N02

4,4’-(Propane-1, 3-diyldipipenndine-4, I-diyl) bis( 7-nitroquinazoline )
1,3-Bis[ 1-(6-mtroquinazolin-1-y1 ) pipendin-4-yl ] propane

4,4 -(FHE-1,3- 25 T URGE-4, 1- 3 ) A (7-WS S ik )
1,3-7[1-(6-FH B mEpd k- 1- 5L ) R 0 4- 3 | 4%

Y[;JI 4-Isopropyl-2-oxopipendine
1 5=0 4-Isopropylpipenicin-2-one
g > 4-5 P %2 EARIE B
4 9 B2 0.
CH.CHCH, 5 74 250K B2
H (“) Benzo[ d ]1,3-diazol-2-yl phenyl ketone
Ne ~ HIH[d]1,3- 22 EE LT
d wbic C6H5
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2- Azanyl-6-fluorobenzo| d |thiazole

F ?II\IFN“Z’ 2 H 6 [ d ]

CH—CH—

OzNﬁz-CH:N*—H-—C*—NHQ
L lL

5-Nitrofuran-2-ylmethylidenediazanylformamide
5~ 22 vk - 2- B P PP AR R e B R AR

Poly(9-vinylcarbazole )

N
B (9-Z 45 IR 0E)

L LR RSB AT RIFRS REZ ) R EES Ak,
BaTHEAEF, AT HMAME, PR - EHELRERE
LER . FEUNSELHRRAS KK RAEET .

5.2 NHiBREBREZRAT

DU 318 € (Hantzsch-Widman system) REMBE T & T8 LUTF
B — B S W R T BB R4, 7% W L 2% I8 F HEBT,
HiKZHEIE 5.3 FF 8,

F*5.3 NS R SIHT (Hantzsch- Widman system stems)

ey KA BHEXR) AER(EHR)
3 frane A (wridine (HAE) wene A (irme K )
4 etane T ¥ (etdine T BE ) ete T
5 olane X3 (olidne [%,BE ) ole( P4 )
6A ane O ne B
6B mane ine ()
6C mane imne
7 epane FEIf epine X (BEHE)
8 ocane ¥ I ocne ¥ (FH)
9 onane -3 onme T3 (T H)
10 ecane % 3§ ecine Tk (EH)
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KTZEHILELHGE, LMEERZH,
(1) 6A: O, S, Se, Te, Bi, Hg
6B: N, &, Ge, Sn, Pb
6C: P, F, Cl, Br, I, P, As, Sb 23 Ni%F B4 LR
IR T,
(2) FriBtm, BEMPASHBALRTES DE; A
Wi ZAERBEEZHEERVERELH - WE,
(3) FrfENFFX iR T8 L "SR, BERER CASH 4
FARRFURERARRBHEBAE ", HHEFEEEE, Fl.

Dioxine Dioxin
EE T

r/]:’\\ Droxaphosphepme Dioxaphosphepin
—REB K

L ERNARE L "2 28, ARGEARAKETD,
PR ERTEAER, SEHR”, XREFTHAE,

(4) BEARREEXHRERAT, RBFZESE, HEASE
BIFHPAE, Hk—BRIFT, PJTU%%WTJH’.O

(5)3, 4,7, 8, 9MI0@AFHH ‘1", “e”, ‘ep”. “oc”,
“on” Ml “ec” W] R Ky 43 HIHK UK By J i “ti” . “tetra” . “hepta” . “oc-
ta” . “nona” Hi“deca” LT K .

(6) HTFIATHLEE I, MEEFHARIEE —
TIE ", BT HROER, NERETSRATEELE
BRAR—1~%a"

¥ERTULES, £AHAAETHRESG, HLefags
HAECZ, XERIFH-RES R AN RES, FE
T2 2 LR A A 8 — RV LR LU NI 25217 . R
SEMER. REEZERL 0. S, NNM&EFERLH B /IR LK
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RWT .

BT

Oxirane( - ES R 54 )
Oxacyclopropane(3F B ¥t R % #)
Epoxyethane( B 8 & #fi f3 4K 2 )

Ethene oxide( I Fi.%)

Ethylene ether( 354 )

MR HEHELE XEIKR "SI
W3

NW-RESEARLZHAB R “oxa- Hk, —BXIEAME
REEHURET, HESPMEREAR”, SIHWEPXZHE, AR
EXELEXG, HEXES"NE X, AATE " (=Z@iEk,
XEB“n”), B ane” B MM =T,

WEHNA 1w AERR T IUPAC RE. — ML, #HFFEH
F-TMERWE, BEAMABUAE, 200HF SHEFELICIZ
ARZEM, MEERBELBRAL, EATHRELTE LR

TR ELRY o

BEWAERANE, THTEKEER,

S
LN

H
N
LN

Thurane Thiacyclopropane Epthioethane
Ethene sulfide Ethylene sulfide

BRHF WMESAK Ik HELIE
T 2 2L B ok

Azrane (BL#8) Azndme (H Fl)  Azacyclo-
propane Epiminoethane  Ethyleneazane FEthyle-

neammine
WA MTRE BARFALR FRERMK
WZERR TLZHEKK

R MIAIRFTERF, “aa” 5 " N A KRR “a”,
FENCS R RANATE, HRETRMFNRR, W
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“indine” (WA T HERARNHER) . UTEUERAFRAT .

O Oxarene Oxacyclopropene Epoxyethene
=2 ERE ARTARE HE LA

S Thurene Thiacyclopropene Epithioethene
= WO WA HH 2

H Azirene(#7%) Annne(H F) Azacyclopropene
N oY A o 7 A RARPB

L “irene” (OF"ir" 5 “ene” 4L AL ) 9K R = JC IR 4 B8 F iH]
T, WESFEFELEFE L, 2MF, LB TERE. 2125

iz o

O Oxetane  Oxacyclobutane 1, 3-Epoxypropane
D MTH HRFThHR 1LI3HERK
—S Thietane Thiacyclobutane 1,3-Epithiopropane
| MTH BARTHR 1,3-FRAK
—NH Azetane (HE13) Azetdine(H ) Azacyclobutane
T H YT B BRI TH

1,3-Epiminopropane 1, 3-Propyleneazane
1L,3-HEERE  1,3-FHERRS

R 5 E “etane” , IR H “et” (B B “tetra” T 3K ) F1 “ane” 41
R T8, bR 2 EFiask , B E~=4 T,

—O Oxete  Oxacyclobutene 1, 3-Epoxypropene

L] T WAFTH  1,3FAAM

—S Thiete Thiacyclobutene 1,3-Epithiopropene

| ] T RARTH |3 FRAE

—NH 1,2-Dihydroazete  Azacyclobutene 1, 3-Epiminopropene
] L2ZENT  EAHTH  1HREENE
—N Azete  Azacyclobutadiene

() T REHT M

R “ete” 1A T, AT ERAE N “tetra” 15 “ene” R BB , NI
AT HRHBEEREE,

AT UL R B R AT, LUT 654 & B 2430 70 T A% .
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521 ERBFARAER
T KRR BRI, NPT S hER K, s —
f R RS 3, X RN

gk X Hantzsch-Widman 2~ HE CA #
O Oxole (L) Furan( % )
| amwa e
O Oxolane( HLYE ) Tetrahydrofuran( # )
' \ T 3 Y 2, B e
S Thiole (F87E) Thiophene( % F)
L] mzwnos B
S Thiolane( ¥L 3 ) Tetrahydrothiophene( wH)
L 33420 WL 10
Se Selenole( ¥t ) Selenophene(# F)
i =
I | mzwn—s i}
Se Selenolane( ¥t ) Tetrahydroselenophene( & F1)
l T 3. 3R LR
H
N Azole(FLE ) Pyrrole(% 1, 1H-% %)
(] = i
H
N Azohdmne(FLiE) Pymohidine  Tetrapyrrole( % Fi)
‘ s M £52 bt A% P N
N1 2 H-Azole 2 H-Pyrrole
I 2H-M 2H-ME WS
! | 2 3 H-Azole 3 H-Pyrrole
Nl 1 3 H-m 3 H-E %
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ZH=R Hantzsch-Widman 44 HEN CAZ
1,2-Diazole (FLE) Pyrazole(1 H-%& %, % H)

H
NNz
|| Tl‘] 1,2-— bk Mt i

(\3 W= 5 b IR 4, (B G K 3 H- 4K
NlN

H
:Nl 5 1,3- Dazole ($235)  Imdazole(H F)

1,3- 0 K ik
N?J/%Nl N3 4 R, i — R 5 _E#l[E 4 , 15 25081 48 b 0
L4 [2 ]L“ 2H-,4 H- 0 JUwe 2ol

4 H-Oxine( HL¥E) 4H-Pyran y-Pyran(¥ )
4H-WEH 4H-MLWEE  y-ntt

2 H-Oxine(HL¥5) 2H-Pyran  a-Pyran(‘i )
2H-REH 2H-MLW  o-N M

o w g ot

Azine(HLE) Pyndine (% F3 )
L it BE

1,2-Diazne( 313 ) Pyndazine( % A3 )
1,2-H A 8

J
O
O Oxane (#L71) Tetrahydropyran( % Fi )



9
C)

Hantzsch-Widman %

=
B
3

[ i
&

1,4-Dazine
1,4- 8

Hexahydro-1,4-Diazine
7‘—\‘%"1 94':[$

Hexahydroazine
NE B

Bonnmine  Borabenzene
S Bz

4 H-Thiaine
AH-BE¥

¥rED CA A

Pyrinudine
I g

Pyrazine
it 8%

Piperazine
3

Hexahydropyndme Pipendine
7N E A B Wik BE

4 H-Thiopyran
4 H-%i A i g

EEXREIXHHE AL “tho-" ( BADIER T “tha” ( B

%) ’ ﬂgﬁﬂltth“t}uapymn”aﬂFﬁﬁTo

R EXS HBHE, AS#WEH Hantzsch-Widman 4, H 1R 86
MEHNS FRENKL, BRA. NALATHXEHFEAER
A, BREBHFERY, LEEA¥XIER, UENF, Hiig

mF

% Hantzsch-Widman 4%, TR AEFIF N Azole(M, M aza-5-
ole BB ), HWIAHE R . =HLE, BRI apay
A Dazole( — "), Tnazole(=M), BRI RMKEE, MWH 4
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52 Mo
T, FFEARFH, RAEAM, KAk, &S
n P ( Pyrazole ) — 28 4H P 42 WK B (Imidazole ) i21Z .
NREBAEAIF, ¥ Hantzsch-Widman 4 4 Azine(8, H aza-
Home TP ). R, Z=WELRAEFAIR, R ¥
di-, tn-. tetra-- A1, BATHAAMNK LS, WHLxl, MK
M.

522 iFLx

O Oxepine 0O Oxepne
I TE e <;;> ¥ 3
S Thiepine S Thiepane
[ e e % <;;) e
N7273 2H-Azepine NH Azepane
p1 7\ 2H-IY B3 U Ny ks
—N Azocine H Azocane
o o 3% (:i) 0 g
=—SH Thiocine
! } AR
H, H,
Ge Ge
s Octagerminane Cyclooctagermane
HyGe™ GeHy e 5B
H,Ge ,GeH,
HzGC_GCHz

5.2.3 REHEBETFH

BHRARREFHAYRE, HELER TS, MHRLET
HESK RS AL 56 R 5 B HE (O, S, Se. Te). E M (N. P. As).
140



B (S, Ge--, BRBRAMAKIK (AT 7 R EE LA L F 8 e ) Al
2% 7 F & Hantzsch-Widman 2%, #)40:

Hi
2

N NH 1,2,4,3-Tnazasiohidine 1,2,4,3-Tnazasiolane

4 l -= s -
HN3gH, 1243 ZRRELE 1,2,4,3- IR

Sl 6H-1,2,5-Thiadiazne
N2 6H-1,2,5-H8
N 3

O. 2H,6H-1,5,2-Dioxazine
6] N 2men1,5,2— R

0l 1,3-0Oxazole Oxazole
“ & 1,3 nE g
N3
0Ol 1,2-Oxazole Isoxazole
N 1,2-MEm FE

PR SERT R T R —RIETFIRNG S, YEREBRE oI
HEFC R AT, B Ja B fF B, LK, Rm EHER AT, LR B B 7 i
UAZE RN, EAF LB, 5T 8848 VB B ALk iE A

!
S 12 13 Thasle Thamole Sty 1,2 Thuassle lsothuaole

(N i L0 1ommpew
Jﬂ:@ EH“thla-" , “aza-”*l]“-ole”__—:{%ﬁéﬁﬁio

rS‘INz 1,2,4-Thachazole
NAdy 12,4mmm

lttg m “thia.” , “di-” , “aza-"ﬂ“_ole” Eﬁggﬂ& o

OEN 5H-1,4,2-Oxathiazole

5 2
4Slr H 3 SH‘] ,4,2-%%%
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5.2.4 L3R

WARERARIEZLEWNR P EL - TMREAELE %

/Z-\\/\ﬂlo Wjﬂ:%ﬁ%f@ﬁﬂg ’_‘ﬁﬁﬁﬁﬁﬁuﬁf?— ,Wjﬂﬂ :
7206 6-0xa-10—t}ua-4—azablcyclo[5 4.0 Jundec-2-ene

10S A3 . 6-E2%-10-Hi Ak -4- W4 Z3R[5.4 0]+ — (B )-2-4%
1

MBFRG)—EEZERAWAD M, HEP—-FRARHFL B
EHRABEAT  BEREURKTRERAILHET,

FTUAL T REERA MG ER LAY, BESK
mF

(1) BFERF BTN EBFENRBHE BT,

O Benzo4 H-pyran
O/\J # 3t 4 H-0t i

O Benzodioxine
C[ ] HIF T REE

O

S Benzo[ b Jtmophene  1-Thiandene
OZ_] KI[0)BY B (RRA)

X R BREN, R E e — iR .
H 4,5,6,7-Tetraindole

7 |
6 N 2 4,5,6,7- P4 &M%
! 3 PR T,
4
Benzo[ h Jisoquinohne 33 [ £ ] e mmk

A6k H Naphth[l,2-c]pyndme 17 Pyndo[3, 4-a ]
N naphthalene

f>¢e 4

BRI 2% 57 M Bk K T BE BR , BT LUK A ML o £, LB N 23R 5
BN, ARBURIFRI R, MG E BB E,
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N.g Benzo{ g Jquinoxalme /<8 A3 Naphtho[ & ]1,4-chazine

jb FH(geBHEERIF(6]1,4 "%, FH

f¥>e g N*¢

Q) IMHRK/DRRE A HEIT TR LB L.
PR —MERTE 57— MESK, R EFIRANFREE,
BRAANDLEE; BRI FHSEHA LM, wa
BFETEIMKIR B B4 51T, RFLLA w5 AERIL/NRIE F8
WIEEH ., MREEEEBKFE, BRFE R, NS E8AETE
B MNpARIX, BIFREMNES BRI/, LHMT
YEk

/? Thieno[ 3, 2- 5 | furane
Po 1 B3 [3,2- 6 ]k
\ a
O
§ O Thieno[ 2,3- b | furane
I PR 3£ 2,3- b Bk I
J SI 4H-[1,3]0xathiolo[ 5,4- b ] pyrrole
4 >2 ; I,
a 4H-[1,3]WEBRIFH(5,4-b Juk¥s
E4 O3

AR XFEEREHEHEEES, FRTEMNETE1,H
EZSUALI
(3) EHERIET
1 0O Naphtho( 2, 3- b ]benzo{ d ] oxepine

O@ N 2381596 dJrmpe

Nﬁ\Nl Pyrirmdo( 5, 4- ¢ ] carbazole
4 o | WEBEH[5,4- ¢ |
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MM =38, LRI E, AR, P RIMTS
“IIB BRSNS E R IR, TR e S B R B g, LA
i RS EER e, bR (1, 2, 3, 4, 55 a, b, c WE
), BFUESPREGOFSH BN,

(4) RIRTFREARFE EEBRENBHE.

@) Immdazol 5,4~ d joxazole
(7} \—H
I\IIGC dt 132ﬂ BRI (S, 4- d JHE s
F—
NH
O NIH Imidazo| 4, 5- d ] oxazole

]\lf‘;, d %L B34, 5-d T

5
3
(5) ~HEFAESEHF HHEH.
KTN/*\N Imidazol 1,2-a]1,3,5-tnazine
N_3_2a /J KM 3H[1,2-0]1,3,5- =8
A = AR, T Rk A LT AR
(6) A/ R FHEIIME  WELIKS /N Ik,
3N Ng Pynmudo| 4, 5- ¢ ] pyridazine
AN mwasclnk
N A F (EIEH RN 1,36, TR 1,2-— 0, 6% &
I % 5 )

f,N I}I Pyrazino( 2, 3- d ] Pynimdime
c&\iﬁﬁj Mk B2 3 (2, 3- d W I

(7) ¥ ¥R FWARELSE MW EKFA REEH
Jilig &

Benzo{1,2-5:3,4-b" :5,6-¢" |infuran
#IH(1,2-5:3,4-b" :5,6-¢" | =0k

EAFNOXETAARKNBRAE, ALEELREARS
B, FERRUSMILANTE. BANITS 6L ERIE DTG
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KRR ER, LEZ WPACARIFHEAFRHB, AW, EERIX
BWRES, RALEEFREHANKE, BX#H XA, B
H— M ABREL T — B ic e, WERVRERBERERSE
ZIE, XML AEBRBMF ATHEIZEXREA, ZERIUF
W EYRE TSN RE B S — e ioiZ 8 FB X
i, UHBNEEEIoR —MadmXEADZ8E, dTF
L =Y Fhar 2 B AR HEE—, BrA REREXHE, kA
—B TR, AEEX, REGRE, #lu.

OSI H; Silacyclohexane & Oxacyclopropane  Epoxyethane

B O = PA3 TN g o 7 Wl
N 0
= I Azabenzene Oxacyclopentane  1,4-Butylene ether
« R HAFRE 14T TR

/S\ Thacyclopentadiene S Thiacyclopentane  Tetramethylene sulfide
|| mamr—m MATRIRGE PO A

NH
\ 1-Azabicyclo[2 2 2]octane [ J 1,4-Dhazacyclohexane

-\ HF R[22 2134 NH L4 BEFC L
a Benzol b J4 H-pyran 1-Oxa-1,4-dihydronaphthalene
b K[ b4 H-ni g -2 %1485

Benzo ¢ ]2 H-pyran 2-Oxa-1, 2-dihydronaphthalene
FIH [ cJ2H-nt ke -\ -1, —H K

Benzo e 12 H-pyran 1-Oxa-1,2-dihydronaphthalene
EIF[ e ]2H-nlt W -8 5-1,2- 8%

a8

%&%%&J%ML%%%@%WW%EU&%@@%%
WEA AERAMREREREN DB RIEGE ARG LN
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LA MTHEHIERZZEP, AN TR, A, BAEFimH
M BACEES AN RS RRALERN, BN, EXMNHhE SR
|, BRKEER, XRWEPILEARNEFN, RXRZ2R/, A )

R T E&H6,

O O Dibenzo[ b, d Jpyrrole  9-Azafluorene  Carbazole(¥F5E 4 )
N I OEAH
H

@: ND 9, 10-Dhazanthracene Phenazine
~ 9,10 “H LK L3
N
B ERNBEREL BHRERERZEEVHE HE
Zﬁ:o u?ifﬁ’!ﬁ SeAE R 2 ) LR B — s i e

a
.NVN\O
H
Nl 1,2-Drazole [l 3 :N?. 3H-1,2-Diazole

[ % 12w N1 3H-1,2-Tw

SICHERARIIR IR B A 40 “azole” (W) B AT, Al 1H-%5 %,

1,3,5-Tnicyclohexyl-1, 3, 5-tnazacyclohexane
1,3,5- =3 C &-1,3,5- Z®EHHR

IN /Z\Nl 2H-1,3-Dhazole Nl 2 1,3-Diazole
L0 2H-1,3-—m [/_m 1,3-—m
H, H,
N 5 1,3,4-Tnazole N\N;2 1,2,3-Trazole
g 17 1,3,4=m | on 1,2,3-=m
N—N3 N3
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(N\NZ 1,2,4-Tnazole I N2 1,2-Oxazole
| 1,2,4- = | 1,2-REmg
N
1
0l 7 1,3-Oxazole O\N2 1,2,3-0xadazole
L}I\ﬁ 1,3-HEm | N3 12,3 CM
1
(O‘lNz 1,2,4-Oxadazole IrO\Nz 1,3,4-Oxadiazole
| - I .
N U3 12,40 NI S PR
1
SN ’OJNZ 1,2,5-Oxadiazole roxNz 1,2,3,4-Oxatnazole
all I3 1,2,5-%E 1\'14—"1[13 1,2,3,4-8E = pp
O~ 1,2,3,5 Oxatnagol S 12,35 Thatmasol
NS N2 [ RS RS KPS o azole N/S “Nz sy ,5' atnazole
la N3 1,2,3,5-=m [4 N5 1,2,3,5-m =
010 5 1,2,3-Doxazole OZ\INH 1,3,2-Doxazole
——N3 1,2,3-TRE | 30 13,2 nEm
1 I
0~§IH 1,3,2-Oxathiazole SN’O\CZ) 1,2,3,5-Dioxadhazole
| g3 1,3,2-WEmEm a3y 1,2,3,5- 2R
SJN2 1,2-Thiazole SH , 1,3 Thiazle
. | )
L 1, l by 13w
1
rS' , 1,3,4 Thadazle (O\SZ 1,3,2,4-Dioxathiazole

R, ENXA—EBHERBHENERN BRARERER
GLHIfr & Bk, B AT LARE M R IR e MR 54, T TAIRIEIZ 2
w, BRPEE - ERE L AR Mk RR, EENRERF
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RELTTo

LR NHTHTR , M2 ER b B e E R AT, AR IR AT

7,0,

CH,

_N_cocl
T
N
B 0

148

2-( Hydroxymmmnomethyl )-1-methylpyridimum 1ochde
Bk 2- (B & W A )-1-F et 0z 6%
Pynidine-2-aldoxime methiodhde

B AL Rk BE -2- B g

1,4-Diazine-2-carbony] chlonde
1,4 _B-2-F R
Pyrazine-2-carbonyl chlonde

it g -2-

Pymmohdin-2-one  Tetrahydropyrrol-2- one
it 1% 5t -2- B 7o < i - 2-
2-Pyrrolidone  Butano-4-lactam

2-ME ke 1 -4-PABERE

2- Azacyclopentan-1-one
2-BARH-1-M



’I TS RIEIESEE NI SR TR SRIE SR ATIE L SR ST I HE JTHE RIS AT IS A JIIIR LTV JRIIE JTNE o H‘

B 63 LR TERR

(Stereochemical specification)

I J1HE RIS ST e SITIE STTIS STE SV STHE SHIE ST 2{11E VIR STGE 2THE S1ITE S1TR ST HITE A1 ST STHE JHIE 1 A Qllllj

[R) 51 5 b BE AR (Isomensm) 7E 22 Wt R B AR 3L 3E % KR, &
BRMEFREZ BV EARBAREHR THARSESH
L, LIHFM R 2 RN ERE., MRBR UK ETRH
RIREEFARKNERSF, BELRRRERT T,

EAVCEHYH P IMAR A AE R, B EHREZ LR
R REFLEN, BRRMER S TR, ARIZEHRSHLEDH
HIE Y, WERMEFIRTAET . A2 L EAHIFHFN
BRI Y- _E &R (R 7 2 LA R DO T AR R B R AR R
wA,

F T 55 #4 (Structure ) -— 18] B € 5780, BT LA B B8 H1 14 &%
Fx , B B3 44 %5 ( Constitution) ¥4 B ( Configuration ) . ¥ 82 ( Conformation )
REXEEHOES, 55 HEREMEENSERAANS
BPRAE, ZBARB R,

FriBFaRME— T HER XN, M4 FRIMF RS
M-I RMBEE, EAHEHEEFH (Consttutonal 1somensm ) 55 57
4 5 4 (Stereoisomerism) B A3

MERBWER S FHE-R, MEPEFEFEE T AR
Wi, Biin.

fIIIIOI|IIOH|I4II|I0—IIH¢H|
el * 1o e

CH;CH,CH,CH,CH;  n-Pentane (|3H3 Isopentane
ERE
CH,CHCH,CH;, IR
I
CH,—(C— Neopentane _ Dimethyl ether
3 (I: CH, P g CH,—O0—CH, s
CH,
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Ethanol CH,0H Benzyl alcohol
CH;CH,—OH - O' e
CHj o-Methylphenol
OH 4B P B A (3 448 8] 3T 4 A 1)

OCHj; Phenyl methyl ether
& sk

UERATPHRAESRHERHE, LHRHEET D0
BPMSENERDTEMEFRERR, FFLUMEREA LI
Fi,

BV RRM AR FH, 0 FRAWEXHMHEE, ARERET
M=% EREA R M= NI RE, FETT, BF2TH
HERNREMIIEN SR FESROAFAALE, XMER, F
—PMABATE XS MR, B, TREERAENHS, Bt —
By BHATHERER,

ETRABERFUTILA T E, AT EE TR $—, %
F LR 5 S A R L R B A LR, T s R
BERWE, EZHE TR,

6.1 RFFHM (Sequence rule)

BRBET(XETEHREF)FE ML ERTEEEFHE
HHOEFRERA MALERHERARES R TFREBWUARR
= BB BRI, IR 4 ] X 4 R[] 2 2 B A R an ey
IF , BURB T ERINEERIRE,

BARXIE MR HR , B A LT REHE

(1) SRTEEHEENEFRETFFBENAKE /NI G4 ;FE
DR ARG /AN R FE ; IR FXF G (et e | s, =, 200 .

At>I>Br>Cl>S>P>S8i>Al>Mg>F>0>N>C>B>Be>
D>H>:
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85>53>35>17>16>15>14>13>12>9>8>7>6>5>
4>1p>1>:

AL, > S EURMET " ZE,

MERLHR A HREMED, HB s s, 5l

Cl> SH > F > OH > NH,> BR

17>16.1> 9 > 8.1 > 7.1.1 > 5.x

EETHETRFEMKKRBE, 8 — & 3FEpE, RRL
RARAME . R BERRAE, RE YA L BF SR, 4K
W T —fL, B S AR 2 S Fln.

—SCH; > —SH > —S > —0CH; > —0OD > —QOH

16.6--- >16.1 > 16 > 8.6.1--- > 8.1p> 8.1

Q) SREFEERENLBEFALERSAR, BEK L T2,
HPREH & J /5 P Rk, 4 .

—CH,SH> —C(CH;); > —CH(CH;), > —CH,CH; > —CH,

6.16:- > 6.6.6.6:* > 6.6.6.1-* > 6.6.1.1'"* > 6.1+~

RTHEREFRBEANR AR, ZHNZE—-BTRT . F
H

CH,0D > —CH,OH > —CH,CH;;—CH,0CH; > —CH,0H; —
CH,I> —CHBr, > —CCl,

6.8.1.1.1D > 6.8.1 -+ > 6.6.1 --*; 6.8.1.1.6 - >
6.8.1.1.156.53* >6.35+- > 6.17---

X = H BT — AR EL 8, 8 10 7] W4,

MREHSHER, NBNBERFHREES — K, 22N 5&
WER K,

&40 .
T
—CH—CH, HMX%F —c—‘c——H;
(C)(C)
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OH OH
—C=0 HET —_(lj—o—(c) ;
©
(€)(C)
—C=CH HHET —(]I—(]I—H ;
((IZ)((I:)
(N)(C)
—C=N ERR ——(':—1I\1
(1|\1)((|:)
(0)
> =0 MY T —(::—o—(c)

FERHAS AL, Fln.

H (S ()
H

2w 1-(C
4T © (C()C)
HH

W HT, — B RO REAFE T BN F, £6.19 76
AH T2 B B0 00 SE 00 8 2 el LA R R U 8 57 ) o

ARFIHAHFEEBN, BRI EE AR EE LLFER, B
Bz AR FAN, B ZEENBXB/DI S, UES SR —
oMM TREBEREHG/DRIEH, FHEFEE,

W TERFAM ETEZEHNIERBNETERET
77T,
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6.1 ER76NEFRBEAMRSEMAF

5 #o& K % X Z K S O
I —1 10do- A
2 —Br bromo- R
3 —Cl chloro- -
4 —S0,H sulfo- B AR
5 —S0,CH, methylsulfonyl- PP i M
0
6 ] methylsulfinyl- FH B o 2
CH3_ S_‘
CH,5— methylthio- B B 3
—SH sulfanyl-, mercapto- R
—F fluoro- E
i
10 CH;‘—E—O— methylsulfonyloxy- HEBEE
0
0
11 | methylsulfinyloxy- FMmaE
C H3'_S_O_
0
12 I benzoyloxy- FHBER
CﬁH{_C_ 0—
|
13 -
CHC— acetoxy LBMEE
0
14 I formyloxy- AR EE
HC—0—
HOCH,
15 HO 01 o0— glucosyloxy- L LR
OH
16 GHs—0— phenyloxy, phenoxy- EEHE
17 CeHs—CH,0— benzyloxy TRE
18 GH;0— ethoxy- ethyloxy- LEKR
19 CH;0— methoxy HEHE
20 —OH hydroxy- RE
21 ~—NO, mtro- GBS
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gk

w5 wofE A 3 XA R
22 —N—0 nutroso- DIZTP-S
23 CeHs—N=—N— phenylazo- phenyldiazenyl- | FERE F_HAHRE
24 (CH;)3N*— tnmethylammonio- =REgE
25 (CHs),N— diethylazanyl-  diethylammno- | —Z. B it _—Z &%
26 (CH;),N dimethylazanyl- R R

C¢Hs CH,OCNH—
27 ﬂ) benzyloxycarbonylamuno- R B A
" CeHs ("]NH— benzoylarmuno- EApREE
0 benzarmdo-
29 | acetamudo-  acetylazanyl- LHEE
0
30 CeHs—NH— phenylazanyl- R R
31 G HsNH— ethylamno- ZLEE
32 CH;NH— methylazanyl- A\ b
33 NH; — ammoino- R
M NH,— azanyl- amino- BEE E#
( CH3 )3COC_
35 (ﬂ) tert-butoxycarbonyl- BT ERRE
C¢Hs CH,OC—
36 (ﬂ) benzyloxycarbonyl- XPERBE
CQHS 0ocC—
37 (||) ethoxycarbonyl- LA RB
CH,0C—
38 ﬂ) methoxycarbonyl- BB A
39 —COOH carboxy RE
CeHsC—
40 ﬂ) benzoyl- il
CH,C—

41 g acetyl-, aceto- LR E
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L E

5 #HoE K KXEW X & K
42 HCO— formyl- G
NO,
43 2,4-chrutrophenyl- 2,4 HEERE
O,N
NO,
44 ©‘ o-mitrophenyl- KEEXR
45 (CeHs)3C— tntyl- tnphenylmethyl- ZERE
CH;
2 ,6-cmethyl 1-
46 @ vipheny 2,6- T AL
2,6-xylyl-
CH,
CH;
47 g o-tolyl- o-methylphenyl SPRER
43 H,CC=C— prop-1-ynyl -1
O,N
49 Q 3, 5-dintrophenyl- 3,5- KR X
O,N
50 m-O,NCsH,— m-mtrophenyl- (] i 2 2
CH;
3,5-chmethyl, I
51 Q Yipheny 3,5 EEE
CH; 3,5-xylyl-
52 m—CH,CH,— m-methylphenyl- m-tolyl- GLE- % 32
53 p-0,NGsH,- p-nitrophenyl- S EER
54 p-CH3CgHy- p-tolyl- p-methylphenyl- TR EERE
55 CeHs— phenyl- g2
56 HC=C— ethynyl- LR
57 CH, =(CH;}C— 1sopropenyl- RRBE
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LEE

&S o4& A F X H K F X E R
59 CH;,CH=—CH— prop-1-enyl H-1-H4E Pl
60 CﬁH 1 CyCthﬁXyl % B E
CH,
61 sec butyl- fh T %
CH;CH,CH—
62 CH, =—CH— vinyl  ethenyl- LG
o
63 1sopropyl  1-methylethyl FNE
CH,CH—
64 CsHsCH,— benzyl-  phenylmethyl- TR OFHR
65 HC=CCH,— prop-2 ynyl -2 R
P
66 CH;— ?— CH,— neopentyl- R
CH;
67 CH, —CHCH,— allyl- prop-2 enyl S} F- S
CH3 CHC Hz_
68 | 1sobutyl-  2-methylpropyl- TR
CH;
CH;CHCH,CH,—
69 | 1sopentyl  3-methylbutyl 7
CH,
70 | CH;CH,CH,CH,CH,CH,— hexyi- o
71 CH3 CHZ CHZ CH2 CHQ_ pentyl— th 2.8
72 C.H3 CI{Z CHZ CHZ_‘ butyl TH
74 CH;CH,— ethyl- LH
75 CH;— methyl- PR
76 H— hydro- =
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6.2 &% (cis-trans Isomerism)

HATHE, E Y PRI T — LU = bR E &, B
sp ,spt,sp> X =R,

LAZIE IR BB DU, H— 0 spl-sp” W B —BAH
PARB pp FATX %, TRKRBARB RS, S HR T A
FF A+, S BAY 1200,

SR ATFTLHANNETUHESHRIR, L P Eegsie, A
WAER T LT LA ISR Z A,

6.2.1 abC=Cab 5 abC= Cac 32N

XEFERNMR RGO EE, CEBEREANER&
B R VAL R DU R AT — 858 R F B R RE A MR, (B g
ZEHAFHERER, MRAE—BRIET AR MR, WG
FRUMEHEKT ,aaC = Che IER WM,
6.2.1.1 abC= Cab %!

HWERISRHPENHESHERENT.
a\ /a a\ /b
AN AN
b b b a
SERREER .
CHs\ /CH3 CH3\ /H
H H H CH;
cis-But-2-ene trans-But-2-ene
W-T -2-9% BT -2-4%
H 7
AN /
AN
H ?

BRI, 7 # DU TS 1 A R 6 SR R — M b 7 T
), R IUE SR (— F—TF) , i 5 — 156 0 4 5 A A g
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F AR X BN R )R SRS RRSERT

FEMKR . RUA:

Br\ /Br
PRI
CH, CH,
cts-2 , 3- Dibromebut-2-ene
W-2,3- "R T -2-4%
HOOC\ /COOH
, €
H H

cis-But-2-enedioie acid
Maleic acid( & 3 B8 )
-7 -2-4% — 8

6.2.1.2 abC = Cac &
XFHARI ML ERRER T .

a\ /a

—c{
b c
ais-Configurahion
B4y BY

SEBIREUE -

cis-1,2-Dichloropropene
MR-T-1,2-_®HH
Cl\ /CN
AN
H H

cis-3-Chloropropenonitrile
cis-3-Chloroacrylomtnle
Wi-3- W IR B

158

Br CH,

NS
PAEAN
CH3 Bl’

trans-2 ,3-hbreomobut-2-ene

R-2,3-2RT 29

HOOC\ /H
AN

H COOH

trans-But-2-enedioic acid
Fumanic acid( & 588 )
-T2 %

a C

\ /
o TC

b a

trans-Configuration
R-#%

oL CHy
AN
H cl

trans-1,2-Dichloropropene
&'T'l ] 2‘:.%@%

a H
VAN
H CN

trans-3-Chloropropenomtrile
trans-3- Chloroacrylonitnle

R-3-RNE



CeHs CeHs
N C—C /
/ AN
F H

cis-1-Fluoro-1, 2-diphenylethene
JE-1-9-1,2- — K LI

HOOC, COOH
=€
H CH,

cis-2-Methylbut-2-enedioic acid
WiR-2-H T -2-56 — %

H

N v
o =0

F CoHs

trans-1-Fluoro-1, 2-diphenylethene
R-1-B-1,2-“HE L

CeHs

HOOC_ CH;
o =0
H COOH

trans-2-Methylbut-2-enedioic acid
R-2-HET-2-% K

CH;[CH, ), [ CH, ],COOH cis-Octadec-9-enoic acid
N g/ W+ A ()91
/ AN cs-Olerc acd
H H - 3eh A2
CH;[CH, ], H trans-Octadec-9-enoic acid
o’ Bt A ()98
/ AN trans-Oleic acid
H [CH,],COOH -
C6H5\ _COOH QHs\ A
s =C N Y =C N
H H H COOH
cis-3-Phenylpropenoic acid trans-3-Phenylpropenoic acid
W3- F S R R-3-FERHR
CH; CH; CH;, COOH
\G:C/ G=C/
/ AN / AN
H COOH H CH,
cis-2-Methylbut-2-enoic acid trans-2-Methylbut-2-enoic acid
Ni-2-BET-2-4%8 R2-HET-2-HR
H H
> C=C < COOH s, as-Hexa-2 ,4-chenoic acid
CH, , =C{ WL, -C-2,4- MR
H H
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CH; H cis , trans-Hexa-2 ,4-cienoic acid

R-B-2,4-2
N C—C / COOH M, -2 AR
4 N c=C
H / AN
H H
H H trans , cis-Hexa-2 , 4-cdhenoic acid
N e’ H B -5-2,4- 4R B8
C=C
/ AN —C /
CH, s AN
H COOH
CH; H trans , trans-Hexa-2 ,4-dienoie acid
AN C—C S H kR, R-00-2,4_ %M
S AN C—C S
H / AN
H COOH

PLE— IR 5 B, W00 cas- ) R Corans- VI BB A E R
A% BNEWRBRNKRET L HRNER R FE R
sl F ), B AR, R Z R, 2 F&FE AL GAH 7R
WfeldH 4, X REEE LN EN P ERR,
A EFHTEFBAESR L, BB A abC = Ced
> oe
b d
BIXREE E PR R b & 8RR R ) 2 B o, BB B4 8 ) b
BEEFENT
UTHHBANMI RHZE, B HA —sHRRE,
6.2.2 ZRALE-Hr 69 AR B H)
AMEEZRBEEHRRESY, — BEAMAERN B HEE 25
BAKIH A, TR BT IEARYE— N ERES, SN R,
NEZRIFFARFE, XX, EH L ITHLF EFHA
AFRBKE T ERBARE, RS HBZE I T AR R I
SR o) NI B
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6.2.2.1 =HH
HC—CHa
RERH= ARHERAEAR: oy,
A FPRBREABURE a B2 B HEA , N A PR A R AL —
b2 AR B — 0, BRI (eis-) s 77 —FRRE AT F 18 & — 1,
AR (trans-) o REBEIT :

a a a H H a
H :’: H H : ; a a : ; H
H H H
1 2a 2b
cis-Cyclopropane trans-Cyclopropane trans-Cyclopropane
M- B PR R-3BH fe - A

DERBEPXAZEN, ZE2FHNDEAR a ZBE, 1
REAMFOAME : SRS %, MERMEBHERAE, N a EAER
BEZH E AR ELRBARE, M BETR, 5%,22 HARAR
-, KX EAREHEN, LHnTF.

Cl Cl
cis-1,2-Dichloro-cyclopropane
H H M-1,2-— R AL
H
H Cl
trans- 1,2-Dichloro-cyclopropane
C] H }i']’2"—-§ﬂ:ﬁﬁ
H -
CH, CH,
cis-1, 2-Dimethyl-cyclopropane
H H MA-1,2-— P R 52
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HOOC  COOH
H : i ; H
H
HOOC H
H : i ; COOH
H
HS SH
H : ’ ; H
H
HS H

H :’; SH
H

trans- 1 ,2-Dimethyl-cyclopropane
R-1,2- " R EFRE 5

cus-Cyclopropane-1, 2-dicarboxyhe acid
W-3F A E-1,2- — B

trans-Cyclopropane-1 , 2-dicarboxyhe acid
R-BAGE-1,2- 8

ais-Cyclopropane-1, 2-dithiol
Wi- 35 P E-1,2- — BRBE

trans-Cyclopropane-1 , 2-dithiol
ﬁ'%ﬁﬁ'l ’ 2-:-55.@

6.2.2.2 ZHRIAWMKRH
TN A ANEEZAR, BIE LA BRI R 7 B EE

X, T A B

trans- - trans- -



AT LA BAE a,b A5 A, E 1,2 B H AR
AU E—TWAEFHTRA, TERX TR AR

1,3 B, AL a,b BARME, B RA MR &
— N REEL TUERANRA HEER -9, BRI EE LR
AP —HEES T,

RINANNLNN

trans- -
SLBIZEUEIF
CH;
as-2-Methylcyclobutane- 1-carboxyhe acid
CH;

trans-2-Methyleyclobutane-1-carboxylic acid
R2-BERT H-1-H 8

wﬂ

COOH

trans-2-Methylcyclobutane- 1-carboxylic acid
K2-HERT R-1-F 8

(BERBEHNERNZHR MR FH
el BAR R X 0 22 R 5 )

CH, cis-3-Methylcyclobutane- 1-carboxylic acid
MA-3- R T 5e-1-H B

COOH (EE,UTHIPRANER—Y, B—map
EE)

COOH

12
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CH;
trans-3-Methylcyclobutane-1-carboxylic acid
R-2-B AT Be-1-HH B

(EE.UTRASEGAE—9)

COOH

trans-3-Methyleyclobutane- 1-carboxylic acid
CH; COOH o R T -1 H M

HIXEAMEU ERBRAER, AU TR FRAE

i
H—  ZEEAMFE, 7K m .
CH;
H3(©CH3 as, as-1,2,3-Tnmethylcyclopentane
W, WR-1,2,3- = B 3 LA
HaC A CH, trans , trans-1 f,3-Tnmethylcyclopentane
B, R-1,2,3- = F B R
CHé cis , trans-1,2, 3-Tnmethyleyclopentane
H; Wi, %-1,2,3-= R 5
H
CH;, as , trans-1, 2, 3-Trmethylcyclopentane
H3(@ }’ﬁ’fi'l’233’zmgmﬁ
H; (& EMEwIER—4)

K, ARG, ¥ HIEBARALK 6B FHE N2 B (refer-
ence) , FFTEF ALK AT I/DRHE r-” , R R E IR SR RFIR, B
.

H trans-2-Bromo- cis-4-chlorocyclopentan- r-1-ol

‘ R-2- 18- 4SRRI 5 1B
\ 3Br 48 18 : £-2-Bromo- ¢-4-chlorocyclopentan- r-1-ol
AE TR . 1-4E TR : 2-1R- - 4-HIR L SR- - -1-BE



OOH t-5-Ethylcyclohexane- r-1, t-3-dicarbox e acid
2 16 t-5-LHIFCOLE- r-1, 13- HREE
3
HOO. ) 5

C,Hs

KR NZREMELE, LRE8 - T BRREHF S5 LR
AEEREN N ERAIZH, RZESSBELER —MHH
B, FREMRMKHABSITT .
6.2.2.3 B RH

ZHEEYP TURR BEREER THAH A E, 5
£7 BB MAES LRI, HTHERE, SUTHAHF
ke,

HERENIN R

KMNBEFRCHKOBFREEBEN, B+ S8 A /A4
o Eh R, TRA .

S il

ais-Decahydronaphthalene
M-+ 83

H H
Hee
H H

trans-Decahydronaphthalene
R-+8%
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Hig R R .

¢ HI > dHQ
H 3
as-Bicyclo[ 3.3 0] octane trans-Bicyclo[3 3 0]octane
WE-—3R[3 3 0)F %% R-—3[3 3 0)¥5

cL HI;COOH

t-7-Chloro- ¢-3-hydroxy- t—Blcyclo[3 .3 0]octane- r-2-carboxyhc acid
t-T-F-c-3-BF-1- T3 [3 3 0JFKi-r-2-F R
MNTRERAFR, EHEELELEY, BRERIFL NN
KA, BREHE S AMEEH, B SR R T X5 H AR
SEREBRERRR,
PAF AU — e B 3 41 5 9
7 exo-Norborneol

b AR vk
) OH

2

7 endo-Norbormeol
b B vk B
T

OH

RXBEFR I RERENRETR e B L, BT — 2, Bl
Sh—sb  UR BB a B ERERLHET,

,
OH as-Bicyclo[2 2.1]heptane- ex-2, exo-3-diol
SO0 g =3k 2.1 )02, 503~

2



(7 Blcyclo[ 2.2 1]heptan-endo-2, exo-3-diol
h OH B trans-Bicyclo[ 2.2 1]heptan-2, 3-diol

5
15 ZE[2.2.1 ] 6E--2,50-3- 28
OH o R-ZF([2 2 1]Beke-2, 3- 282
CH;
!’ endo-7-Methyibicyclo[ 2 2 1]heptan-2-one
A b R-7-B R[22 1] Bi4-2-5
)
O
CH;
7 exo-7-Methylbicyclo[ 2 2 1]heptan-2-one
; 1 5h-7-FETIR[2.2 1] BEkE-2-Kd
2

XLt 2 B B S B A R 5 R0 KA,

AT & 5 — R

syn- Bicyclo[2 2.1]hept-2-ene-7-carboxyhc acid
B as- Bicyclo[2 2 1]hept-2-ene-7-carboxylic acid
M-3R (2 2.1 ) -2-46-7- B B

anti-Bicyclo[2 2 1 ]hept-2-ene-7-carboxylic acid
B trans- Bicyclo[2 2 1]hept-2-ene-7-carboxylic acid
R-Z3[2.2 118R-2-48-7- 3R

B FHR RRE S TR TE R A, o R 7E ST P % R
o REGLLES T WM E A 2 8RR , B0 4 18 4 s 4 33t
fin % BB Vg i .

6.3 Z/E #54

BRI SR 3, AN R 4 Bk 2 DURAL &8, 24 Uk iy 75
TRIRT 2R PRE N, R, RE IR 46485
BRI B8R Z/E f4 (Z/E Nomenclature) {8 H SR M358 HEF
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HE&EH,

X Ar 2 E B AR, R K F AL, b DU b & R Y
PR R B — M, RER ML REARR A F X
SEE M, gl Z (B A 183C Zusammen, B RIE—& ) TR/
i i £ =X (FE3C Entgegen, MR B XL Z &) , SR AH S
5.

6.3.1 ARt

N N
H H H CH,
cis-But-2-ene trans- But-2-ene
( Z)-But-2-ene ( E)-But-2-ene
- T -2-4 R-T-2-4%
(Z)-T-2-4% (E)-T-2-4%

EREBMK RS ZEGZXBHGE, NEHEATEE
fE, A ELRXE, REMARERPEEETE, TEF M AR
AR —M, HITE R RPN HERAE—WN,BETT
AR E YL (2)-X, R LS (E)-R. Hlm.

CHs\ /CH3 CHa\ /C2H5
p C=C N p C=C N
H G, H; H CH;
cis-3-Methylpent-2-ene trans-3-Methylpent-2-ene
( E)-3-Methylpent-2-ene ( Z)-3-Methylpent-2-ene
-5 B IR -2- 1 LRLLE 3 AN -
(E)-3-BEX-2-% (Z)-3-FER-2-1

BHRERE M AW, BEFZRETHE, BPRETF
S EBREERESMUME)R,
CH, /COOH CH, Cl

AN CH3 > H AN Ve

s N ¢l > COOH AN
H Cl H COOH
( E)-2-Chlorobut-2-enoic acid ( Z)-2-Chlorobut-2-enocic acid

(E)2-ETH-2-% (Z)2-8TH- 2%

X—BIME AR LT AN BAEHRALEA, ER 2E $
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YIRERET ,
6.3.2 WarEF L4
A0 AT E i, KR YKF AL, FIKT B TR e o A R R B R
AN, B 2 SR AR L L S b B 4% R, — B I B R A,
B4 X R L EE b, R ST R A, A S AR XL
BOLSWHAEL TER, A KR,

N a N
>N S =N
b b c

(1) (2)
KRS T = A R & &, DL AR AP R o b AR
A, (DY a>bitlh ZRK;a<bitm ER, AN c LR TFI
X, (2)NWAH R, HEB—F,

SRAIEN BAEA,
BN Ve N
N=N N=—N N
b
VA9 E &
ab.c FREMHE, FHYREF L, X B BERELH,
C.H OH C;H
5\ —N / C;Hs > CH; 5\ C—N
/ OH > : / AN
CH; CH, OH
( Z)-Butan-2-one oxime ( E)-Butan-2-one oxime
(Z2)-T-2-Mif5 (E)-T-2-Mf5

(Z)-4,4'-Azodmaphthol

OH OH
‘ \ (Z)-4,4'-Dihydroxy( azo) naphthalene
OQ OO ( Z)-1,2-Bis(4-hydroxynaphthyl } diazene
(Z)-4,4-BE 2%
N=—N, B %M

(Z)-4,4-—BRERZE
(Z2)-1,2-RN4-BRHEBRL) BB
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3 (E)-4,4'-Azodinsphthol
OQ ( E)-4,4’-Dihydroxy( azo) naphthalene
’ . . ( £)-1,2-Bis(4-hydroxynaphthyl ) drazene
(E)- 4,4-BR_FEB

Oe (E)- 4,4'- - REBRE
(E)-1,2-T (4B R 25 35 ) — M8

OH
CZHS\C__C /H Methyl :-3-[ ( Z )-chazanyhidenemethyl ]-¢-5-
T \CH2 [ ( E)-pent-2-enyl jcyclohexane- r-1-carboxylate
; OOCH; ¢-3-[ (Z)-ZRIR WA B |-c-5-[ (E)-1K-2-
4 ! B IR E A r-1-F RR Y
6.4 IR

Xt Bt 5 #4 ( Enantiomorphism, Enantiotropy ) 7C B % AU 8UIE Yt 7 ¥4
(Optical 1somerism) o AT R4 & 2H [R) 69 79 7 1 BR 6B 68 °F 1 08
i 6 6} 4 KL 75 16) E % , 1874 4F van’ t Hoff 42 ) B JR T VU 18 4k 45 49
Big, vk bFERRE FEETERM, BE,5F9HAXFHEK
RFHA—ERTERIH LR, MiZEH, 5T A HE
FARGL, BPLEE 4 TR E T, XA BB OB, FHEN L8 5%,
RZHEAEE. BAFHS TFHDBEAES (BEHER—-9) PR E
XTI R, BT LAIT 3 U A0 R R A
6.4.1 Fi

FE(Chirality) X TS ERAM LAY R R AERLERE
B, AT, NRYEARER, EWANLEATF B, HHE
NYBRIFRER , HARMERK. 2 FEFHER—ERX,

Hig EREFRA M EEsEARREAR R F U TR, B
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BEFHME BB R ERRGELN, ENEKS).

a a
d-—é-—b b C—=d
A 1(S) B 2(R)

LA ERRRIERTFRN PR A a>b>c>d KRMAE
M. RTBAE, HIZEWE LR, 2P 0RETF, &G &/DEH
d, F&,a.b.c ZEABATEER T HEA#H M FE L, B
RIZ=R B ETEH R0 R BV R BT ol S B X B RPHESY , X &
TR TTRE B Sh . KB MBI R, R, — ARIEE BT
WA RAUH B m ISR STk, Bk g s B HEA, R = A8
[a] SR S, AN AME T H 30, BIE b 9 A - oRsiE s i 4

HIKEHE R T HACEIFBEBE) R Y TRAENRIEE,
HELN .

() HRNEABEERE A AMEL, K LK ab.c =
BRI RBIKHR, MK SEPRHS,

(2) BB/ EABEEER L, ab.c ZHME RELHS, R
S EHR,

Heb %3 mER RUMBESHAFE, R¥ BB T X Rectus,
B)RE ab.c BT IR S(MMBEIFE S A AME , ZXBRT
X Sinister, £ )13 a.b.c KB EHIER: .

LHIMTF
OH—
He C"" COOH (§)-Lactic acid  (.§)-2-Hydroxypropanoic acid
(5)-3.8 () 2EEAR
CHj
g
HOOC— C —Y (R)-Lactic acid  ( R)-2-Hydroxypropanoic acid
(R)-HB  (R)2BEAM
CH;
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L EgA BT HEEE+THE, BEATIEEE)S .

OH™ ™\
H+COOH (S)-Lactic acid  ( S)-2-Hydroxypropanoic acid
(S)-FLB8 (S)2-FENRK
CH;
(\OH (R)-la d (R)-2-Hydro d
-Lactic ac: ~2-Hydroxypropanoic aci
HOOC C‘ HH (R-EE®  (R)-2-BEAR
3

L ESRBAR IR /N TE SRR b, BT LUAR R 5 TR o
R BRI AT PR — R SCIR, WM RE X, FRE:

H
HO$COOH (R)-Lactic acid  ( R)-2-Hydroxypropanoic acid
(R)-7LB& (R)-2-BEAR
CH;
CPH (8) (8)
HOOC OH S )-Lactic acid S -Z-Hydmxypropamlc acid
3

RHE—X, EH/PEREZE, a.b.c BB M5 L FAR
/;j:\‘_'ﬂo

H CHO
HOC'DCHO H+OH (EEJ‘;E)JI—F—’]_‘%, Ej@léﬁﬁﬁ?ﬁx
e—8)
CH,OH CH,OH

(R)-2,3-Dihydroxypropanal ~ ( R)-Glyceral ( R)-H %

T AR T S,
CHO OH ’ .
, o4

($)-2,3-Dihydroxypropanal  ( S)-Glyceral ( §)-H iR

172



iy LR &5 H I E A S5 1 W, LA AR AL H R — 1~ A X BR
U E XA RE X, A ERE L5 EAE
EZHEX B, X

H
C OH ( S)-sec-Butyl alcohol ( §)-Butan-2-ol
21 ($)- T (8)-T-2.88
CHs
H
H q: H (R)-sec-Butyl alcohol ~ ( R)-Butan-2-ol
0 Cch ’ (R)-#HT B (R)-T -2 B
3

KTMTEEREU LI HRE, BREGUTES
BREAE BEREARERATE, L, AR (R)-T2 B, £
(S)-T 2-@?50

CHs CH;
H+QH5 HO+H HO—-FQH:; C2H5+OH
CH, CH;

E::N ﬁﬁ@ﬁ%%ﬁ%%ﬁﬁﬁﬁ%&ﬁ I ,\%??ﬁiﬂiﬁ
HG SR T B4 PO 2 [B) R [ 5 B 0 75 4 F, 511 2

CoHs
C3H;~N-CH (R)-Ethyl(methyl) propyl) ammonium chlonde
3 3 (R)-BALZ 20 P 28
H ar
C,Hs
CH N C;H (5)-Ethyl (methyl) ( propyl) ammomum chlonde
o ($)-HHZ IR RFHE

1] o B9 RIS AT A Ay (7 TR 4K B 5 R, G R 3 B ] o
_'mo

SZERE,UTEFAFHFERARS, Fat, KPR T 5
TER—f,
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(”)/\ ( R)-Methyl phenyl sulfoxide

CH3—S—C4Hjs ( R)-H 2 5 WV i,
(”) ( §)-Methyl phenyl sulfoxide
CeHs—S—CH;, (5)-H B 5L W B

AR, ERRERRERE - FHENEE, B A0 —
X3P BRAASK . XEERIA AR AT, HBIEA BRI, TR E T,
R B A 2 DU 58 40 B A5 A B R, A TR R T AR RS 44 L Y
INERIF 7R
6.4.2 D/L #% (D/L Configuratinn)

AT EFHASY SRR RENR RGN ks -1
LEARHE, B Sot s — MR, T RABSEBRIE 7 18 0 IE (7 Be IR #1)
RIHTHEEE N D B, MR R Ir M BEt i W E L&Y, i F AR

CHO
OH D-( + )-Glyceral
D-( +)-HhE
CH,0OH
AT, F .
CHO (_)-cl
L-( - )-Glyceral
HO—'—'H
L-( - )-Hmm
CH,OH

HBIH DOR BHLT X Dexter, /) ; LR A T 3 Laevus,
). BENEZS, FEFHAESYHHEESBIRA T, $i40.

CHO COOH
H+0H _0J HeO, H—f—OH
CH,0H CH,OH
D-( + )-Glyceral D-( - )-Glycenc aad
D-( + )-H M # D-( - )-H AR
D-( + )-2,3- Dihydroxyproparl D-( = -2,3 Dihydromypropenoic acid
D-(+)2,3-"BHEAE D-( -)-2,3-_BRFE™M
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CHO COOH

HO—FH L0} Heo, HOJTH

CH,OH CH,0OH
L-( - )-Glyceral L ~( + )-Glycenc acid
L-( - )-HHeE L (+)-HMig
L-( - )-2,3-Dihydroxypropanal L-( + )-2,3-Drhydroxypropanoic acid
L(-)-2,3-"BENE L-(+)-2,3-_ % KNK

EEREE . ZEAER .- FHANRANEAREBMAEEE, RE
T DNRR R, R A A, BERTIRE g &L b BB &
BB 4 AT me RN R R A D BUFE & BB 8K
RFEMERDEAM, L RWAE LR,

Fat , A AERER(+)S5(-)RT ., HEFEHBRE . IES5HE
REFUEN, R TRMEEZI, ERBIECT S B HmR T
THEXR,

HHMERRESBRNE ERFETREAH DR LE, H
T YN ARZRENRERARERIRE, Hit,D &R L WK
NN, BERENER, GEBABN, B YySh T,
BRI BRZ e WA, WA SEEBRE RS
A

AILREBRBE-TURRER.F— 4N EHERES
HARRAERSS B, B LS H 2 BER 5L M
FHESREXERFEZ,(R).(S)RD.LEFRSEEAM S, M
BREZRE"HRE AU, WE SHER, 5EBH
BB=, FHYHEETMRIMAES (+ )RR, f
S(-)EREREH, (1 ) REWESERDPBEZELSY, Kb
—PER—1ER SZRHETAEL; S0, THRELHFE
(+) (=) (£)ABETHMMEFE(L) (1) (d) B, §

XFF & e Fn , WA Lk 5 m e, 5.
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H ( R)-Butan-2-ol
CH3CH2+CH3 (R)-T-Z-E;
\—0OH

XRE—-TRAMEX BS5HBEBENSW, TELEMH(R)-
RFAR, E TR AF EFEENA R EATEE B K, Bt A4R
H:Il T o Iﬁjgt

/‘OH
CH3CH2 CH3 ( S)-Butan—2-ol
H (8)-T-2-B%
CH3CH2CHCH3 (dl)-Butan-Z-ol ET( (:t )-Butan-z-ol
(|)H () T2B & (2)T2o®

BIE— T RARKHHER, MR RS E T 28, AL
— 3of Xt Ak BT AFE LA LS BARR , B2 AR R IR AT ,
6.4.3 IRILS-4h a9 2tk E A

®ER - FrEmer, —REOFFE— XX B, filan .

CH3§, , 1 H ( §)-1-Methoxy-2-methylpropene oxide

AWAY S)-1-F E A -2-F R E M
CH3?:, 2 1.0CH; ( R)-1-Methoxy-2-methylpropene oxide
1- .
CH{V\H (R)-1-F E3-2- B LB

MRRUEMBRANERESY, WWES.
XTWBAE 1 S5k EMWEESHN, SRR, FH
— BRI AAREERE R
CH33,-, 5 1 ( % )-1-Methoxy-2-methylpropylene oxide
CH{QfH—OGﬁ (+)-1-F -2 F LA
HE EASE RAH()-3181%,

6.4.4 SBHNFHER-FILSHEG T FH
R b A ER K
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6.4.4.1 JreER

A T AT AR S BUL N : N =2"(n AFHHRET
B).TRFANTFHRIETHAEYRNMEWEIZD 41
504 .

AR M- 8, Gn SR ANE JB 25 (e HEA il H DA & X, Hoar
&H

2, 3-Dibromobutanedioic acid

2,3- 0T 8

AW, EELE2,3-TRT ZMAUTIEZRRMBWE, BT LU
StEATENERBF B A 1T,

ICOOH ICOOH 1ICOOH ICOOH
2] D C;_z__ (_2_Br Br2l
T‘:’;/gr Br—j’—— Br“:——) L'fi—Br

COOH COOH COOH COOH

(1) (25,3R)- (2) (2R,38)- (3) (25,39)- (4) (2R,3R)-

gk, WA TBRALH AR, AERORESBE Rl
RBEA(1) (2)FE ERXBRAETEMETESHE —9:(3)
M)A B33k, BT (1), (2)——4, B 550 &8
BR—1EH 3,

MEBEBERD(D)H(Q)SFHERRT — 3 FRE, A&
BRTHARMEOROIELRBER T, FTREBENE , 4T
ANBEN , X B B By b P9 T R,

M(3) ()FEIEN, F TFABRAEXMFEE, B ORIELH
R — B8, BT LB AT 4 S EB R B L 10, By F B Shm ik, L4 B
HKDHEEF M A LYW EL BB AN, A RN, XY
FRIES ARSI IEH,

WREU LR, MR FPUFEAFHBREFARR, IR 285
AR BENEELARGEE, MEE ERMEEASE T, LHFEE
g, N .2,3- 2 THA .

177



ICOOH 'COOH

2 2l
Br BD
2 s
(1) a3l ()_%__B
‘CH, CHs
(2R,38S)-2,3-Dibromobutanoic acid (28,3R)- 2,3-Dibromobutanoic acid
(2R,38)-2,3-—_RTE (28,3R)-2,3-_RTEK
1COOH ICOOH
Brl—) (2R3R)— ( ~21-B (25.38)—
@ Sl (@) Br%__J
CH; CH;
BRATE Mo, HREAFEFE,
6.4.4.2 WEY

WESYRADSFEHERET.E, FBUREREHREEM
RAMEXRFHFRNGTE, oA —E2BRY, BVRAH
HRIEAFREMIFEFEREASE. BIW:

CH; H
1 2 (1R, 2R)-1, 2-Dimethylcyclopropane

H H, (1R, 2R)-1, 2-—HEFFH KR

H CH;
1 2 (18, 25)-1, 2-Dimethylcyclopropane
CH; /H (18, 28)-1, 2- "R EIFRFL

MR LW A2 R, trans-1, 2-Dimethylcyclopropane
-1, 2-—HEIRA L
R BRFBRER MK, AEXMH. MRBEHRR, S
AT .

CH; CH;, as-1, 2-Dmethylcyclopropane
N A Wi-1, 2-—HEIRP

meso-1, 2-Dmnethylcyclopropane
HNHEE-1, 2-—HFREIFFLK
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t-1, 2-Dimethylcyclopropane

AHEH-1, 2-—HEIFNE

(1R, 25)-1, 2-Dimethylcyclopropane

(1R, 25)-1, 2-—_HEFF

(18, 2R)-1, 2-Dimethylcyclopropane

(18, 2R)-1, 22" HEIFIAE
X—MNHEREEAL E LR R ETT, EP“-" (inactve) R

KA

CH;

as-1, 3-Dimethylcyclobutane
CH3 WR-1, 3-Z BRI T 5
trans-1, 3-Dhimethylcyclobutane
¢ CH
3 R, 3THEERTH

BXEL INMBRETEZFFEARFHT, HERA
AR, Buplt, REERRRHMELTNBREE, R
#H: NAH, AR, +RAFBRL:

CH; CH; cs-1, 3-Dimethylcyclohexane
MA-1, 3-ZHEIRT &
CH;,

trans-1, 3-Dimethylcyclohexane
CH; -1, 3-“HERT K

AT, X TR STt R F B 2R N RN B R X

HXEHFAI AR, REA - FTHSL, RE—TxTB
FHE, ERITFHEBONENRA, EERSEMBOFES.O
(Ban s 7 F ) W RE 0 Bk — 4>, B4 T8 B 4 B 0 B 44 3t 2
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HEHo

HoAth B LA -
NH> O
4 3 . ( R)-4- Aminoisoxazolidin-3-one  { R )-Cycloserine
(1)?N;“ (R)-4B£FEMWL3-B  (R)-FLER
H
g 3
/ Ni ( dl)-1-Methyl-5-(3-pyridyl) pyrrolidin-2-one

7 O (@-masamms) ns s 5

ORI IRAEE T FHEEN R, S —XRWE, it

HWRET,
3 2
CH30—.— HC\*“/CHCOOCH;,

O 1

Methy] trans-( £ }-3-(4-methoxyphenyl) oxirane-2- carboxylate
(£ )-3-(4-H E R )WERFF-2- 99 8 5 B
AR BE RN EH BN, AR rans-( £ )3

coo H $H3
CH;[CH, )40 002343}—(:51(;}13
Cl

4-[ ( R)-3-Chloro-2-methyibutyryloxy Jphenyl 4-( decyloxy) benzoate
4[(R)I-R2-PHETHEIER - REARKHERES

7
OH
6 4 (1S, 2R, 3R, 4R)-Norbonane-2, 3-diol
Siz (1S, 2R, 3R, 4R)-FRvk}H-2, 3-— R
OH

B, IHAETE -0 B, 3R FE R (s ) 5
180
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F(trans) T, REARGA_ERERA, FBEBALITHRN (endo)
bh(exo) To % R A Notbomane-2, 3-diol # %, K NIfL4E —
U4 T B A o6 Xt e {

7oA e Rk X B F 0O & BB AR R T A &
HASTHMEE o] FmaRRE, BV S, R*(3E S star, R star),
B rel-(relative Z 485 AT & AKX 43

H/ Br Br. H
2 (DI(2) 2
W H \Cl
3 3

Cl H

(1R *, 3§ * )-1-Bromo-3-chlorocyclohexane
#(15%, 3R" )-1-Bromo-3-chlorocyclohexane
(1R", 38" )-1-R-3-FHF Bk
(18", 3R™)-1-1R-3-FH K¢
rel- (1R, 3S5)-1-Bromo-3-chlorocyclohexane
8 rel- (1S, 3R)-1-Bromo-3-chlorocyclohexane
rel- (1R, 358)-1-R-3-E3H 5
Horel- (18, 3R)-1-R-3-FHF ke
EEAERFAMHN AR, EAR%E A 2%, MTEH
—TmEET, EEES « "MXM S “rel-"{FHH—HIT, 4]
NEE,

H, Br Br. H
1
6 2 6 2
H/,/Q“Cl (])gz(z) NOan\H
3 5 3
N025 H H Cl

(1R, 3R*, 5R* )-1-Brom0—3-chlor0—5-mtrocyclohexane
(18", 38, 58* )-1-Bromo-3-chloro-5-mtrocyclohexane

(IR, 3R*, 5R")-1-R-3-F-5-WHIF 2 45
BM(1S™, 38", 58" )-1-W-3-&-S-MBEIRC 4

rel- (1R, 3R, 5R)—l—Bmmo-3—clﬂ0r0—5-mtrocyclohexane
X rel (1S, 38, 58)-1-Bromo-3-chloro-5-mtrocyclohexane
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rel- (1R, 3R, S5R)-1-TR-3-E-5-HEF M
8 rel- (1S, 38, 55)-1-R-3-F-5-HEHF LK
AEigdE, NEFChR. ACABRULSHEE LA MRS
EAMEAREMSHIERPIWEEARFTNREBEEAN, B
IR AR LE,
ZHXTFHAHERENLHEEARTSE, ETENERESZE
Z—1EiH
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’IIIIO!HIOHIIOIIPI*HHQ IR TR SIS SR SIS SITE SIHE JVIE SHIIE JitTs QTR HITE JHTE RIS IR JIENE SR ZHITE IV JTITE 4] IOH!I‘

BTE FIHELED

(Compounds containing halogen)

(I WIS ST JTTEE ST TR RIS (IR SRIE 21IER J1HE JTIE 211 S{ITE JIITE J1TRe SIS SWIE JT1IE STHE 10K SHIE S| OIIEFOHHOIIII#IIII‘

R, KA L, A TR E S T4 R
ENEHEAR, BESEHIDEEBIMEATR, SHEm
T

7.1 X% (Halogenated hydrocarbons)

Iz, BTHAER—RENPNa2HREEZHN, B
&, MEYmE. YRES. RELHLE, WHE IUPAC 4
AWARERMNE AT EEN, FHI2 A S50 X B A
XA, UEREREZSFHEREEEHEE, MM ERMA
Hi¥x. BE, MRTEIHFE,

7.1.1 RAHEAEHAATA

MBETLRERIEM T, BAEANE, YTHARE
&, BULENERTIIFG, —RBLInE 7.1 i,

%71 ARTENFEETL

’HlIOIIIIOIIIIOIIII#II!IOHII
LR Z1HE JHIE STTIE AT

JC ;3 1= 3% 18] B
Halogen( 5 % ) halo-( & ) hahde( B3 1L 47)
Fluorme( ¥ ) fluoro- (3 ) flounde( L {L41)
Chlonne(¥.) chloro-( %) chlonde( ¥ L #7)
Bromne (7R ) bromo- (7% ) bromude( 1R 1L %7 )

Idome( R ) 10do-(BR) wdide( B 1L Y1)

HE7.IAERE, Rl— R EEXEMNBERLAIH
B, E2E5FXARER, KELENBSERRERHAE,

SUTRBELM B PR LR LI, HE—Fi4s, AR

A%-me”; IR ZEMERSKRTRR, B “-me” N 0", HE 54
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%, TERIS; HUBRLENEIMLED A LA, AE=54,
R -me” B R “-ide" MELHE®E

MIERABFAZLTH, EANOPRABEEESXILEYH
MEAEELHAETHES
7.1.2 BRRFL

XA 4l 2 (Substitutive name) & LABHE s B BRE, DA iR 1E
AR Emas, AEREM . BRI REENSHRAR
A, EaBA KB, — B DUE Sk F R & HE 5 %
FEART . RREHLFHIMT .

CH,F Fluoromethane
b
Dibromomrthane
CH,B
2PR it 1::P
CHI, ']:'uodomethane
R B

LA 8 B 52 ( methane ) E £, A EBILNEHIL KR
N, HiARSEKIA, RREEKEURLHEMBORREL, i
EEABEE-RWE, BEHERT —HHZ 4L,

CCl, Tetrachloromethane
- REY ¥
BB ANBRERRBERE, BHEE,
CH, =CHC(I] Chloroethene  Chloroethylene
qLm
ARRE N ZBOTHHE, AiRBER,
BrCH =CHBr 1,2-Dibromoethene  1,2-Dibromoethylene
1,222 RLH#®

X ARMEMSME, BL L, B0 YR RZRIF
W, BN,

B B
r\ C—C e d cis-1,2-Dibromoethene ( Z)-1,2-Dibromoethene
H/ N\ Wi-1,2- 745 (2)-1,22"|R2.5%



Br\ /H trans-1,2-Dibromoethene ( £)-1,2-Dibromoethene
AN R-1,2-"RZH% (E)-1,2-" 2%
H Br
MRAGZ2WERX, BAREEBEAIFRITROESY, &
W, %8B, R ZAr 4 R JE R Z 4 (Dibromoethene ) 1915 , WY
ENIZBRFET —4:

H Br
AN — / 1, 1-Dibromoethene
AN L1-“RZ&
H Br

WAL, EIRER REHEIR AW, MRS N SR
FRR—RBABERG. REALATHIE.

BrCH =CHC(I 1-Bromo-2-chloroethene
1-R-2-R 2%

B R B EIEIR RS —1

1-Bromo-1-chloroethene
CH, =C(C1)B
> —C(CDBr -1 2
1 2 3 4
CH3——(IIH—CH—CH3 2-lodo-3-methylbutane
2 -3
I CH, B3P E T

AP E—-MIERG, FRAEBEE: KE—, Bo-
do-) 5 Fl 2 (methyl- ) &R & T 5% (butane) B BUR B, 57 LABRHEBL BT,
WANENLS, THIERA; KT, BTEMHRETFHMN, EHX
A3k, mEHR, KAAMERFEENESY, M6k
HEREIRE,
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MERAGHLTHE, NN ar4A:
( §)-2-Iodo-3-methlylbutane

H

l 2 3 4

CHi——CH(CHy),  ($)2M3METH
—

BIRARI(S)-LEHR,

Yo

BEEERTNTSHSREEME

KTHEAEWMBAX—E, TAAKERRE, ERE¥ARRK
s B AR X o — AR PF, — 40 B E A R
DAARERB AT, REANEMANERHE, 2R ER
KRAKHE, ERGNE L ERMAEMIERFE, RZFR. G,
FREB B SWERAEXNN—B, SERABRAT,

Cl Cl

1, 2, 3, 4, 5, 6-Hexachlorocyclohexane

1, 2, 3, 4, 5, 6 NEHCO

Cl;;:§ha (B TFAHRMEMESHE, SR FHEAIRY

ReyEZ SRR, FUX -G8 BRRE

2KBEY)
3 (3R,

(3R,

3 (38,

F (38,

3 (3R,

(3R,

3 (38,

F (38,

4R )-4-Chloro-3-fluorocyclohexene
4R)4-F3-BHCH

4.8 }-4-Chloro-3-flucrocyclohexene
45)-4-F-3-FFCH/

4 S )-4-Chloro-3-fluorocyclohexene
45)-4-H-3-BH OB

4 R )-4-Chloro-3-fluorocyclohexene
4R)-4-R-3-BIFCH



U EEREHENR T — M8 4-Chloro-3-fluorocyclo-
hexene (4--3-FIRC M), - HFRBRA B, B ZEMRK
xtoik, MBRRE—HmwHN:

Al —&

trans -4-Chloro-3-fluorocyclohexene( ST -4-F-3-# IR 46 ) ;

B

cts-4-Chloro-3-fluorocyclohexene (il-4-F-3-#IF 4 ), #S X%k
FIREE, WAL ERMR AR, BRE—FE0E— X3,

CH,CI Chloromethylbenzene
HAPRXE
CH; 2-lodotoluene
I 2R

FHIAEER 2-lodomethylbenzene, H AR X EHEHEL, B
FEBERER, LAREZHY, BAMERAE L, %2AH 2
Iodo( methyl)benzene A4, 1B HIHA KEF,

CH;,4 2-Bromo-1, 3-xylene  2-Bromo-m-xylene
2-R-1, 3% 2EE_EXE

4
CH;
CH; 2-Chloro-1, 3, S-mesitylene
Cl 2‘%’11 35 5'E$K
CH; CH;
NO, 4-Bromo-2-10do-1-mitrobenzene
4-TR-2-BR-1-FHEF

“

Br
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EHEF E=Z1MERMENER, BRENHNETRNS,
AL 1" AR AT LA £
F 6- Bromo-1-fluoronaphthalene

Q@ 6-R-1-FFE
Br

FERAFRERAABEREMS, FREERLH LTS
S LA ‘

Cl 1, 1,1-Trichloro-2, 2-bis(4-chlorophenyl ) ethane
D 1,1,1-=8-2,2- R (- JEHK) L&
CHy—Cel, (RBUSEHTA R, 5B 5 47 [ i 51 9)
P, 4T K F &I chloro(Tr-AfEIT A) 7E
chlorophenyl Z &j, # 8 “1" 5, 4-chlorophenyl
Cl ] F p-chiorophenyl ##t )
B

r a-Bromostyrene 1-Bromo-1-phenylethene

| BEZRE 11
@CZCHZ REZE C1B1-KELR

ERR— T BIEELR/EN T LRI, WREIUCERAT
AL, MAMBREARBAES -, WA o, g ERE
BEOAREOL; FEF EMARFEIAREK oo, m-, p-RFEAP
[BIXF 0L, %6 w28 A,

CH=CH, 4-lodostyrene  p-lodostyrene

4R K

[
CH=CH, 2-Beomo-3-chlorostyrene

Br 2RI RHELH
Cl
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C]/C%3_4 _CH
A C=Cls5 6 7 8
2\ CH2CH2CH(CH3)2

(25,3 Z)-2-Chloro-3- ( m-10dophenyl)-4[ ( c1s-2,3-
dibromocyclopropyl ) methyl }-7-methyloct-3-ene
(25,32)-2-F-3-(lal @25 )4 (Fi-2,3- " RHFHE)
R 7- R34

7.1.3 B4t % %) % (Functional class name)

KEAVNYHTRZ, TREEZLEGINDEERLY
(Haldes) R B FF, MG L EME, 1CXYFHIERE. GHE
HE—¥, GEMAE ¥, EE WAL E, —BHITFT—
XERhE(YD), E—HEX%hW (-ide), FRIE—-5HK. XE
AU F XKk, Hin.

Sodium chlonde Calcium brormde
Na(Cl AL S CaBr, 8 4 &

DERFBOEER. |4y, ReY, dRFLE—2HK, K
BEE—E&. B, LERLBH R WEETHRZ"(d-),
EAEER_MEZWABH, FTURBBREN—FRFLEFHIL
TEHBEMUEHEER, .

CH;1 Methy! iodide
R (B )
CH,1, Methylene 10dide Methylidene 10dide

W ( R L)
WHEBRAXWADE s, B BRI B RAm d-",
BZEaE, SREEFLETY: RASLEREEEN

B, B—, 25BUGRRETHRERE SSEEE, S5
LOBPFAL; BB NME, BERNEYSER, 55045H
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HHME, FEEEMESHK, ZETS N EFEANRFA
. MEXW, miicizgXEeE. Flan.

CHI;

l
02
(&
N7 Cl
H

F

>

Br
1

Z1 2 Br
L

Br

H(l: (233HEHI
§§5HGH

Truodomethane

Methyhdyne 10dode Methanetnyl 1odide
=B b

3-Chloromorpholine Morpholm-3-yl chlortde
3-SRk i} B -3- 38,

Fluorobenzene  Phenyl fluonde
S FER

1,2-Drfluorobenzene  o-Ihfluorobenzene
1,2- 8% P _H®E

1,2-Phenylene fluonde Benzene-1,2-diyl fluonde
A1, 22K R BACE-1,2- -1

1,2, 5-Tnbromonaphthalene
1,2,5- =%
Naphthalene-1,2, 5-tnyl bromide
#-1,2,5- ="

4-lodobut-1-yne

3BT -1-%%

But-3-yn-1-yl 10dide
T-3-R-1-ER(EEHERS AR

Chloroethene  Chloroethylene
Vinyl chloride Ethenyl chlonde
W LEHRER

BEEPREXGFREPNE" QLT
“Ethenylene” (—CH=CH—, T Z &%)
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“Ethylene” (—CH,—CH,—, W22 )fERAiEE, N,
HHAMMEAYMARELE, TMEA: mER, 22282
w7 BEN: ‘1, 22825

B8 “Ethylene” WIE B ARERE X . BMEHBREAER 1, 2-

TWZ3¥, NEMRZE, BERRAENEIFLH—AE40,

BAFEMEEL L H; BEREMMENFELE, X—KHARKIE

[@, “Ethenylene”f## £ [FIH
BL SR an i, W “Ethylene chloride” R # % 1, 2-— R Z %,
“Ethenylene chloride” BFF R 2 1, 2-“ 8 LMo

KM, &SRB, . R F BEAHGEYBAET A

MEMALE,
CH,CHCl,

CH2 = CHCH2 K

C6H5_CH2 Cl

C6 HS _CHBI'2

C¢Hs—CH —CH—1

CGHs_CHz_CHz_'I

1, 1-Dichloroethane
Ethane-1, 1-diyl chionide, Ethylidene chioride
I, I-ZRLhe

3-Fluoroprop-1-ene  Allyl fluoride

3-BN-1-4 HWRER

Prop-2-enyl fluoride

P-2-46 2 0
Chloromethylbenzene Benzyl  chloride
FHEX AT FTEEA

Dibromomethylbenzene  Benzylidene bromide
“RPER IR R

2-lodoethenylbenzene  j3-lodostyrene Styryl iodide
LB EE B-BKZ &
2-Phenylethenyl iodide

K LmER

2-lodoethylbenzene Phenethyl iodide
PMIHEE

2-Phenylethyl iodide,

- EM
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(CeHs),CH—F

(CeHs)3;C—Cl

CH,CH(Br) CH;

( CH3 )3C_CH21

CH;—C4H,—Cl

CH;CCl
192

Fluoro{ diphenyl) methane Diphenylmethy! fluoride
B RE) P

Benzhydryl fluonde

THRRRER

Chloro( tnphehyl ) methane Triphenylmethyl chloride
F=ZH%)Fix

Tnty! chlonde

ZEHETFER

2-Bromopropane  Isopropyl bromide
2-TRASE FHARER
Propan-2-yl brormde

H-2-E R

Iodoneopentane  Neopentyl 10dide
LA IR B LA

(o-, m-, p-)Chlorotoluene
(o-, m, p)RAWE

(o-, m-, p-)Tolyl chlonde
(O—, m- P-)ﬁ%%i

2-lodoadamantane
Damantan-2-yl 1o0dide 2-Damantyl iodide
- Ik & Wl -2- B

(—BRERAU —FFHEE)

2-fluoropyndine

2-F M BE

Pyndin-2-yl fluonde, 2-Pyndyl fluonde
Wb E - 2- 5 SR

3, 4-Dichlorofuran Furan-3, 4-diyl chlonde
3, 4 F Ok mhig-3, 4- " BE

1-Chloroethan-1-one  Acetyl chlonde
1-H LMW LEBEE



g O[\% Br 2-Bromooxazle Oxazol-2-yl bromide
@T'qs 2 JAVEN:  UEMD B
R, WM BT UNMIERY EMemS, HBA

MR BRI S ar 2 EA A, B R AE N K H 2R R a4
RRERK, S—BADRM, X

BrCH,CH,OH - B@“’Z";’g"a"“‘
OH
@\ 3-Chlorophenol
3-RAm
Cl
CICH,COOH e ae
F
Br 2- Bromo-3-chlorofluorobenzene
@ 2-fR-3-EHE
Cl
COOH
Br
2-Bromo-3-chloro-4-10dobenzoic aeid
@ C] 2-T-3-F4-BUK R
I

XL, MARUGEE G, BNEREERARE,
Ry LA ok B AE 5 58 1 R B £ 7 BRI AR B A

75, EERBEAOAEER, AKNERENEHNBEATEZ
RBETF: —, AFEEBEMN LA R ESSFRLKHE RE LY
R, TER; =, FEEOALARENR, MA—-RAOHS
Frih. R, BREEMREDBEE, #im.

| Propane-1, 2, 3-tnyl
“—CH2"""CH_‘CH2_' Rke-1, 2, 3-=%
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| Propan-2-yl-1-ylidyne
CH,—CH—G= A E-2--1-IK B

| Propan-1-yl-1-ylidene
CH;—CH,—C= Fbe-1-3-1- 4

| l | Propane-1, 1, 2, 3, 3-pentyl
—CH—CH—CH— Bte-1, 1, 2, 3, 3-FE&

HEWAE LR RS AKA T, RELIC ENT AR
PkFHEEN R, EHREARBRE LA RIER, JEE
5, MAEARAKRERLNARE T . RZ, HEEERTHRA
%, WESEKIE, BZFEAD, MARmHE,

XA

CH,—— Benzyi OCH: Benzylene
Q 2w A
C Benzylidyne @ Phenyl
IR KK

1B 5 B AL ) B8 “Benzene ] R “-e” £ 3, #R 1" H A M
RA LM “Benzenyl " T N “H R, HELERFERFRE(EN)
MA—HBR,

WA, B —MBE RN =KW S

I

CHX;  Trihalomethane Methylidyne halide  Haloform
=R 5 W E g & £

CHF; Trifluoromethane Methylidyne fluoride ~ Fluoroform
=P GRS K]

CHCL, Trichloromethane Methylidyne chloride  Chloroform
N Y KHEX 105
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CHBr; Tribromomethane Methyldyne bromde  Bromoform

=RBL5 KRR L]
CHIL; Truodomethane Mehyhidyne 10dide Iodoform
=R WK BEps

REGAYmBERPIMECHREREN, BHRE A
4, BRTF=_HRA ARG, FIRRRSE, REZ—
MEAME

7.2 Bk

& & %2 (Fluorated hydrocarbons) % 51| 5>, ARE & HHE
BB AHEHRZL, MEELHEAERRE THRE,
7.2.1 28 LSY

2RACE Y (Perfluorides) R I B A S/ P 0 E 2 FEAL,
HL WA 2 & (perchoro-) . 2] (perbromo-) . 2 8 (penodo-) ft &
¥, wmaRERRE—BK,

CF;CF,CF,CF,CF; _ Perfluoropentane Dodecafluoropentane
<ot WA + Rt
[ —CF,CF,CO0(NH,;C¢Hs) 1, Perfluoroadipic acid diamihmum salt
ERC B TRE
Diamhmum octafluorohexanedioate
ABC B FE
F CF;
F F, F F, Perfluoro( 1, 3-dimethyldecahydronaphthalene)
Fi CF, 2R(, :"RE+EH)

Perfluoro(2, 4—d1methylblcyclo[ 4.4.0]decane)
£H(2, 4 -HETIF[44.0]88)

CF, (1, 3-Perfluorodimethyl) decahydronaphthalene

(1, 3-£® —H)+ 8
CF; (2, 4-Perfluorodimethyl) bicyclol 4 4.0])decane

(2, +2HW _HFHE)IF[4.4 0)3842
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F CH;

F2 F2 E F2
. CF,

F, FF, F

3-Dimethyl[ perfluoro( decahydronaphthalene ) ]
, 3 ZHE(2FTER)

4-Dimethyl( perfluorobicyclo[ 4 4.0]decane)
4-ZHRE(EFTIN4 4 0)%58)

| O I N )

Wit EILE, RAEibEHE R H, B2 ® (pedluoro-, 2K
R EBM, 7TLIE ERKEBIRAHE 6 ALK B R,
R EEFRAESTHL2RNEENEE., 58, RHSERH
W% S A6, Fd“naphthalene” MK ZE A E, F Z# “bicyclo-" 8
HHFLE 1

F CI
Fp

CBrCHBr
Fa

2|
F, F /L,FF, CBn

2-Perbromoisopropyl- 1-penodomethyl{ perfluoro( perhydroanthracene) |
2-22RANE-1-ERFE[ 2B (LEE)]

A B T 2 18 ( perbromo-) 2Bl (pertodo-) 4 #, (perfluoro-) 42
& (perhydro-) LAME M & B A B H 81314,

F

N. F
1 ?J Perfluoro(4-1sopropylpyndine)

E g F Undecafluoro(4-1sopropylpvndine )

CFCF; LR (4-F N oE)

T—®(4-F R EE)

CF4
4 3 2 1 Perfluoro( 2-methylbutyl ) 101dde
CF;CFLFCF,l1 HRQ-PFETR) M

ICF3 Undecafluoro( 2-methylbutyl) 101dde

B+ —ROQ-FRTE)
APUER AR, MUABCYARAERS, XRABER
B, MRMHBRETHREN, BEENHERTRIL,
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( CF,CF,CF,CF; )3N Tns( perfluorotributy! ) azane
2(2F ) Ak
Tns( nonafluorotributy ) amine
2R T )
AHILEAT AR EE, EZ/RIKERN SR KA
A,

CF;[ CF, ] 730, F Perfluorcoctane-1-sulfonyl fluonde
ERF - 1-H B

CF;CF,NF, Dfluoroamineperfluoroethane
“REEERLK

A FEERBNA, WIEARBFLMOFRSHLEE, DU EH
XEEAAMERE, ERBIONEERT., £ -0 bERBLS
2.

IWVEF-UIERLEY, B, B BB B, B, B8
AIREA X2 Y, 40 E K,

KTFWX“2"(per-)TEX BAEM R B, HEAFWEBERTIE
AR5 2"EEXL, Hlm.

HCIO, Perchlonc acid f=r= ¥
CH;CO;H Peracetic acid 38
(CHCO0),0, Benzoyl peroxide i3 FAL R H B

REMFEPXFEIEN. E-FE", BHATNTE
WEEME, KPR +7; E26D”, BUREFHERY
TEEE?2; B=F“IELYDE”, BHEE, XLETLEES
EEFNABAHETHN.

7.2.2 ®RAF

FHEE (Freon) R — K FFEHF NEHBNHE, REC K
RAEFREBEMRBYIEY, AFRL, BEERRGL, 159
REKIEYIERE ST HNE,

XERHwmR, HREETWE, L7 ALME s
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. &, 2HEFEZH, BLEFERASKR XA EZH
FHA—EHAEPEE, KRBT

(1) BUF L, EREKEAE, BT =1TMAHE
BT

(2) MiBRFSFHEIEFE;

(3) T FRREZFEIEFEHEM 1;

(4) BNBFRREREIEFHM 1;

5) LEMIER, WMAKE“B"(RiFEK)EZEEFEBE, HHd
JRFZ 18

(6) MEM A &R A8, Es A, MEEHRIFL, U
AEEHT;

(7) HARAFZE, EFZREE—C(BA “cyco-").

FRVESCHI T .

FCCl, Trichlorofluoromethane =R E P 5
Trichloromethyl fluoride AL =R
Freon-11 Fl1 A E-11

ul: FREEAME, MBI IRE>TFTHP—AIEET,
THENIRRECL2HEBR(EREFRIGERNE, 0+1=1),
BREUBAAZ(ZRBEFREN I, 1-1=0), BEEETFY
RE 3,

F,CCl, Dichlorodifluoromethane —EoRH
| Freon-12  F12 FA E-12

MuBR 2, RESFH2LAEETF, HHUBEIREED 2
PBRA(ERFHERAIT), BAEMNBRER(BREFE X
1), BERETFYRE 2,

F;CCl Chlorotrifluoromethane FEFHx
Trifluoromethyl chloride ERPEX
Freon-13 FI3 AAE-13

THHEIRRAITHINFET, TIBEIREEELER
RERFEERANE), BREGUERBETHETERN 1, &
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FERIEFYERE 1

F;CBr Bromotnfluonmethane H =8 B
Tnfluoromethy! bromide ZRPER
Freon-13B1 F13B1 U F 52 -13B1

MBI ARBETH, BEBMIEAKRKETFRN L, &
— 4 BRFBEETFH.

CF, Carbon tetrafluonide VY AL Bk
Tetrafluoromethane 7Y 5 H 6t
Freon-14 F-14 R 514

FCHCl, Dichlorofluoromethane TR P
Dichloromethyl fluonde AR A
Freon-21 F-21 A &-21

MBI REFETH, HBh2, RI1RRLETY,
R TRRETERLRN 2,

F,CHCI Chlorodifluoromethane R H b
Difluoromethyl chlonde TREPEE
Freon-22 F-22 w522

TUBN 2 RERREFE, H%cy2, B1RAREFETFH,
RTHEETELRHN 1,
F,CH Tnfluoromethane R
Freon-23 2Fg-23
MBI HNRBEFER, o2, B1RFELETH,
RTHERERTEILRHIZ,
CLFC-CF,Cl 1,1,2-Trichloromnflucroethane 1,1, 2-Z @ =R
Freon-113 #FHF-113
TMIBAIRRITFHIANRET, KB 1 RESE S
BBRR(SRTFHEERANT), BUEH 1, 1 B AREFK 2,
FhLE, REREFYRE 3, B CLC-CF, Freon-113, £ H
Bl Rk, — B8R [ o & AR A Z A R AT B4y, B
THRZ.
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CIF,C—CF,(Cl

Brk,C—CF,Br

TR 4 RFEPFADFRT, BN 1 ARIE WA
(RRTEERRAZ), BB 1,1 AREFHR 2, 842

Freon-114

Freon-114B2

LR 2, BREARTIERET,

F;C—CF,

£LF,

Hexafluoroethane

Perfluoroethane
Freon-116

Octafluorocyclobutane
Perfluorocyclobutane
FC318

7.3 HBRELEY

RMEARENM TR, HELZHNS, RBZN, BA1H 1.3.5.7
WA B85 8B, KEX, LSERMBREEE, R THEH
MR, X8R 0 & A 4% R o B2 BT L) i Bt % 4k A& % (Compounds
containing acyl halide) H l—3%, X 4.3 FE L 3T — B R
ERNEEEMEER, B, XEHNHEGBHANEX. ©N&

1,2-Dichlorotetrafluoroethane

1, 2-Dibromotetrafluoroethane

B HIBR 5 B i X 1z 17 3k i R AR 4L L3 7.2

1,2-—RFWUE L4
EH EH-114

1,2- _REOEZ5
FA) & -114B2

AELH
ERLK

A E-116

INFIAT 5
ERIFT 5
AHE 318

£7.2 ARAAMBAMEBREYRR
= K 14 () 341 (¥E) 54 (iE) 7H (&)
E Hypochlonc acid Chlorous acd Chlonc acid Perchlonc acid
= Hypobromc acid Bromous acid Bromee acid Perbromic acid
] Hypotodic acid lodous acid lodic acid Penodic acid
Bt +-gyl -yl Per yl
HEAINTF .

HITREE S (RBEO NI XS ERIENE" B, E%
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ERE", RX BN BRua, REXERL, HBEN -ic
acid o LAY AHE;

Brdn 2 R E KRR, XRFERE “-ic acid”, R y1";

7 ER a4, IER 2R ‘per-” , PR EH KRR ;

BEan 4 , XN BRIAR R -ic acid”E R “-y1”, PR“BKEL";

3B wa, ERREH B L “-ic acid” 2 H “-ous acid”, FiF“W
X"
Bt 2% , X 1 BR1F) BB 22" -ous acid”E A “-syl”, FiR“ W K Bt ;

KABREHZERBTICR B &, T ARA X R BERE M,
SR BEHXHA LY A LI T .

N

= 3-Perchlorylpyridine
- 351 B O B
ClO;
BrO, B3-Bromylnaphthalene
O 4-lodosylthiazol
AL
4 3 4- 3K B R 4
o N

ICl, Dichoro-A3-iodobenzene %chloroiodobenzene
— WO BE Erye"
U A3-Todobenzene dichloride
TR A A3

ANV 2 3R SCBRON R R SR o [R] — A & A 2 S RTE 6, 1K
ML RE—TBRBZNF, BRAR TR ERERBR, F

FEJ TR
oo

2-( Dihydroxy-A3-iodo) anthracene  2-Dihydroxyiodoanthracene
2-(ZR-C-BOE —RBE
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X TR A IR MR B kAR, BT S HF, @iUEH
o HEHATE, L AR,

7.4 TEBVLEY

MTF,FEREFVAEHEB P, GRER, LEZEIH S
ﬂﬁ%ﬂ%ﬁ@”ﬁfﬁﬁ:ﬂ((}n@aﬂ reagents) Bl A MLERW K LG5, BE
R, XBERH WL, HifE— R HEEERTEREXE
AR EFIREET,

FERAREABPREELETE, X BEHOI IS,
“ﬁﬂiﬁﬁ%ﬁi%ﬁm%(ﬂememmy orgamec compounds) fif 45 7]
AUTILHFRELE,

B _HRERBNYTHANLEENSEHLB(—RSE
WER); REBIEMRE TS, KNS EHE T, R UTHE®Y
a2,

HMTTRAV G B EBE Y RTEWEN

B, ZREREFLEYN . LH 4 BEWHIENT .

CH;Na Methylsodium Sodium methide
gk 3! H AL

CsHsK Phenylpotassium Potassium phenide
7 He g P2 ia -

UELRHELBTAENBRRF/INR, RRE MG LIERE
RERABTWE, LA R R EFRAR "R T “-de”,
LA RAE F i SR OBV RS LY, B, & Kk
C,HsMgCl Ethylmagnesium chlonde
LERILE FibzH2

C¢HsCH,MgBr Benzylmagnesium bromude
BATEE

202



(CH, ),AICl Dimethylalummium chlonde
FAL R
LA A REEYREMEAUREEBEIY, Flin.
CH;COOHgC¢H;  Phenylmercury acetate
LR R
CeHs_ P/C6H5

E NlC]z

P
CeHs™ “CeHs
Bis( diphenylphosphino ) ethaneruckel{ I ) chlonde
TR (X)) 2R
Ethylene-1, 2-bis( diphenylphosphane } mckel( I } chlonde
BUW L E-1,2- R (B AR(D)

o

Chioracycloocta-1 , 5-dienerhodium( | ) dimer
EIAE-,S- B ) FK
Cycloocta-1, 5-dienerhodium( T ) chlonde dimer
FALIE-LS-REE(] ) Bk

o
/C=0 Cobalt( [T )acetylacetonate
CH Co (1) Z B
(l:—“O’ ZHREEE ()
CHy |,

I .. : FC(CO)3 Cyclooctatetraeneiron tricarbonyl
. BENMBBE =R

B)CHNERRT R RERANEELATERN LS B S S,
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HAANEENER, HEMWARURE 2.1 BRI, e 5

TRERGR, flm:

(C,Hs)3B

Tnethylborane
= LW

Trethylboron

= HM

BH; # 4 #i¢ (borane) , B B B A VLI, I+ HETH; F—
MARITES, UTLERM,

(CsHs),BCl

(CH);Si1Br

Chloro( diphenyl ) borane
FOER) MR

Bromo( tnmethyl }silicon

B(= W #)EE
Trimethvlsilanyl bromide

RAL= P R

Diphenylboranyl chlonde
e it 31"

Bromo( tnmethyl ) silane

RO=WH) B b

M R AR E XG4 . BRI TR
ARAER R E, A B E " S A AR iR B R -yl R

% _‘Z‘E’*g o
(CHg)j,Sl-Sl(CI‘h):;

(CoHs)4Pb

(C,Hs)3PbCl

(CoHs),PbCl

C,HsSnH,Cl
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Hexamethyldisilane

7N P A RESE

Tetraethylplumbane
VW Z BEAEE

Chloro( triethyl) plumbane
F(ZZE) ik

Dichloro( diethyl ) plumbane
TR(ZLH) BB

Cholor( ethyl ) stannane

R(ZE )G
Ethyldihydrotin chlonde

FhZE-EH

Tetraethyllead
2 B4

Tnethylplumbanyl chlonde
F(=2%)#

Dichloro( diethy!)lead
ZR(-ZEH

Ethylstannanyl chlonde

A (ZH) &k

Chloro( ethyl) ( dihydro) un
F(ZE)EH



CH;( C,Hs ) GeHCgHs Ethy}( methyl) ( phenyl) germane
ZE(FE)(FE)HK

CH;SeCgHs Methyl phenyl selenide
R A

( G Hs )3Sh I'riethylstibine
L EH®

Methyl( phenyl ) selane
B A (2 ) B A

Triethylstibane
= LB

PSR EMTERTA = LWNMH S SHAMN =M AirdE
F88 %t (stibane) (ZE(EIXALE A T AN F HARBA), EH MR
TR A°-FR , X B AT B =4 8 (stibine) RIF A AR
REREYEA N PRI RMESME R A, P " A7

W35 LK, &R W BRI DA,

(C,Hs),SbI  Diethyl(iodo)stibane
BB B

( CH;),Bi Trimethylbismuthane
=M
Trimethylbismuth
=W R

( C,H; ) 33Cl  Chloro( triethyl)-A4-sulfane
F(Z28)- 20

LiAlH, Lithium aluminium hydride
A1EE

Diethylstibanyl iodide
BL - Z EE

Trimethylbismuthine

Triethyl-A*-sulfanyl chloride
A= B2

WA, b — LB 18 59 = BA A 45 ¥ (Sandwich structure ) B 92,0

MAEYLERY,Hm.
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Ferrocene  Dicyclopentadienyliron

CRE CHRREEE

(1A Y 7 i B . AT & 0 E T4 “ferro-" 18] 3k 4% “~ocene” ;
faFE LR A=)

@?‘COOCH;;
Fe
HOOC@

Monomethyl ferrocene-1,1’-dicarboxylate
Monomethyl dicyclopentadienyliron-1, 1’-dicarboxylate

TR, - M A
CeHs

OO
O B

Bis(ferrocenyl) ( phenyl) phosphane  Bis{ferrocenyl) ( pheny!) phosphine
M REKE) CRZ) B AR (RR)®
BB =N AR R, HEEER, PR CHE
FHNE. R YEMXEYHIL

€0
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R T ST NTIE TR T IS T N TR STIE SIS NE TS NE SNIE AIIE SR JHIL 1L SN QIIE IR JNI QIR JINIE )

F8E NEM

( Alcohols and Phenols)

1 i) i eiliell o D1l e il o] el sl o) el el +illell el e i e] el I!l‘

MAFRE TR RE M TR AN, TEaHE
AW AEBA L E, 20 B2 3 (-OH, Hydroxy) B, BE 5 B
(Alcohols and Phenols) B fir %% {8 B R, GNET TR, HA B HH
HEFERRF, SREENHH—ERF TN, MARES—
TRAEEN, B AR AMRBBIENY . FHE, YTER
B 70 -F o A A G T, 3 2 T AN BB 4 28 ) i) T 1R Ao i 24 B 4%
T

8.1 JERHEE S AEFAEE ( Aliphtic and alicyclil alcohols)

K, EXBERERNALARS TFEEEF ALY FHE
BEEXZKEHE, RERREEEEAEEFR EEB (Pheno) H 4
FEE 4, BT LASE 3 35 1 A A

5B ER, B BEHHHE,

8.1.1 BMRFLEL£4 4

B AR R FTIE AL BRI EN BRI 1
BACE:, BN E RIT R "B o kG BIEM; i Kk
U232 34 J MK (alcohols) , I EAL I 2 BRI S, P B =S#5, B
BT

EIII’IIIIOI!IIOIIIIOHIIOIIII‘

,H\IOIIIIOI¥IIOI\II¢HII§ IH‘

CH,0H Methanol Methyl alcohol

HEz R (R E)
C,Hs;OH Ethanol Ethyl alcohol

. LHAR(EEE)
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CH,CH,CH,0H
CH;CHOHCH;
CH;CH,CH,CH,0H

(CH,),CHCH,OH
CH;

H
CzH@OH

CH,

Propan-1-ol
H-1-8

Propan-2-ol
H-2-B

Butan-1-ol

T-1-B%

2-Methylpropan-1-ol
2-FRN-1-88

(R)-Butan-2-ol
(R)-T-2-#¢

( $)-Butan-2-ol
(8)-T-2#¥

n-Propyl alcohol
[ERAERE

Isopropyl alcohol
HNEE

n-Butyl alcohol
ETH

Isobuty} alcohol
.

( R)- sec-Butyl alcohol

(R)-fhTEE

( §)-sec-Butyl aleohol
(S)-HFTH

LA L& BHESL T Pifh iy B AT, B e — i R B r

ERWEAIHRRIE,

CH,CH,CHOHCH,

Butan-2-ol
Tom

sec-Butyl alcohol
T B

MR EURMEHENNGE R LES RN, HAAE
HRARAHE, SERRESEER  BRIKREENE,N
RHER, EEBAN I — 2 EMB R 7%, — R ERH

ERE T,

P
CH;

208

2-Methylpropan-2-ol

2-F BTN -2-AE
Tnmethylcarbinol
SRR

tert-Butyl alcohol
T B

(FE—wmaR&YfdFENE, CLHEEXA)



4 3 21

CHs

CH, =CHCH,0H

CH,

|
CH3*([:—-—CH20H

2-Ethylbut-2-en-1-0l

- BT -2-45-1-BE

(WA RERNR . 31K R T & (butene) % “-
" 5 B L BF (o) M, [ IR G T AT 48
HOLZHT)

Prop-2-en-1-ol Allyl aleohol
W-2-#6-1-R WM

2,2-Dhmethylpropan-1-ol  Neopentyl alcohol
2,2-HEN-1-BF -

ERAMECEANER, RERREEERH BRI L

CH,
#Hin 2 B,

& 21
7 CH,CH,CH,0H
Z | CH,OH
N

3-(Furan-2-yl) propan-1-ol
3-(PKIg-2-H )N -1-8%

Benzenemethanol Benzyl alcohol
AHEEE YR KPR

BB ABEGE MESTEEE-NEET A%
SHBEE - FARbEE,

CH2CH20H Mﬁﬂnlem—Zet}mnl 2-(2-Naphthyl )ethanol

OH

F2LH7 2Q&FH)LM

2-Naphthylethyl alcohol
2-3RE-2-LHE

(FB—ar B R LG, ABERN L)

Cyclobutanol Cyclobutyl alcohol
HTR WT R
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OH 2-Methylcyclopentan-1-ol

‘ 2-FF R -1
% CH;
2-Methylcyclopentyl alcohol

2- B L PR L AR

(RBFEREANSFHRIE RS E R * 5
#), H BN AR ZEHERIT R,
HAHITREIIFBNZ)

( £ )-endo-Bicyclo[2 2 1]heptan-2-ol
(+)-H-Z3R{2 2 1]pF-2-88

OH (APEERAE - (SHHWA, Bz a9W
/BT (2), )l 5 HH Tk, @i 2— 1
AREEHREY, AR RHE(R)#E
KT FRULHEG R ERBERERSD A
%)

OH Decahydronaphthalen-2-ol
+E%-2-8

Decahydronaphthalen-2-yl alcohol
THFK2EM

Bicyclo[4 4.0]decan-3-ol
Z3[4 4 0]5-3-B

Bicyclo[4 4 0] decan-3-yl alcohol
T3 [4.4.0]5E-3- 27

X — B ARG &, BN+ S EH IR BRI AY, N2 %35
WFE, BREEX R E BEREHN YL ZRIE, BiMEH
BEPXEYUFFNEEBMBEART, W ERISHI%F B, e
BRI E, AR, XA B — N EBRBRTE . MR
FiL R
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</ Azindine- 1 -ethanol Aziridin-1-ylethy! alcohol
N Y E-1- 2 K2 -1 BB

1-(2-Hydroxyethyl ) azindine
1-(2- R L2 e

(B BRI YN R AT E I BCE)

OH Cyclohexanol Cyclohexyl alcohol
7wy WO IR

Carveol 5-Isopropenyl-2-methylcyclohex-2-en-1-ol
CH; EFFRE S-REME-2PEFC-2-4-1-8F

o

CH,C=CH,

|
CH,CH,OH

FHEE,BTREMIT T, BEA Xt h R 54, 0k 5
OitroR, W AGAEIR Bk, 0%, FAEERR,
8.1.2 HLEEAEBL LM

MR A EMFEETE, BB REUES LR Y,
B, P 1 B 2AS {01 (Sulfur, selenium and tellunum analogues of alcohols)
Rer &R — R ARH AR "N TENAS AR
“-thiol” (BiiAZ) .“-selenol” (HEEE) . “-tellurol” (FEEE ), 5t by IE 26 4
T

C,H,OH Ethanol Ethyl alcohol

. LER
C,HsSH Ethanethiol Ethyl mercaptan Ethyl thio-alcohol
LB Ve 3.

BR:F— BEZRELK, FEAR -, ANE S
MARTEF; B, “thio-" BRAR AL S HEFERT
“-thiol " BB A B . Mercaptan Yy B B2 2K 811, — & 3 B, Thio-alco-
hol Y5 W BR8], B — &, B0 AR,
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C,HsSeH Ethaneselenol
LR

C,HsTeH Ethanetellurol

1.
(R, FRZ A 2R)

SH Adamantane-1-thiol 1-Adamantyl mercaptan

EWI-1-GiBE 1-4 K- 1- B BF
Adamantan-1-ylsulfane 1-Mercaptoadamantane
& Hl-1-B b 1-#i % & Wbt

1-Sulfanyladamantane
1-Bi ot B R e

1-Adamantyl A1 Adamantan-1-yl IR E & BIEE—1THE,
BB, FUMKRARTBENGA; EEAEAEENGE
SNHSEEAERR " PRIEMKEERE ", FBEM
B, iR B8 L o

7,7-Dimethylbicyclo[ 2 2 1]heptane- exo-2-selenol
7, 7-ZHETIF[2 2 1] 5k-5b-2-ERE
ex0-2-Selanyl-7, 7-dumethylbicyclo[ 2 2.1 ]heptane
Sh-2-WEHE-7,7- AL TFR(2.2 1) %

3 2 1 1-Phenylpropane-1-thiol  1-Phenylpropyl mercaptan
CH3CHCHSH | e o e 1- FEF AR

PRSI R BA R EEN, AR R LIRS,
8.1.3 3% 4B

% TG (Polyols) 32 SUHY iy 45 77 3 KK 5 — iR, BH KU F
AR B —, BEBRER R, Bk % 5 & 8o 3k, w8015 3k 17 3%
MARERHE 78, UGS AR SHEA 2R %,

—BRAMOAXNE BANEAESNESRIEMEERLT,
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mMTRENARE FHMURGROE, LOHWT .

HO—CH,—CH,—OH Ethane-1,2-diol Ethylene glycol
7 W HE R
CH3_(|:H_CH2_OH Propane-1,2-diol Propylene glycol
OH M-1,2-28F DA S )
HO—CH,—CH,—CH,—OH Propane-1,3-diol Trnmethylene glycol
7MN-1,3-2 M “ERE M
— CH—CH— B 2,3-diol
CH;—CH (|:H CH, le:t:n:- - ¢ 2,3-Butylene glycol
OH OH T 2,3-WT & B
CH3—(’:H—CH2—CH2——0H Butane- 1;3'(]101 1, 3-Butylene glycol
OH 1,38 1,3- T8
(glycol 2 FESYHHHE)
CH; meso-Butane-2 , 3-dithiol
H——SH meso-] -2,3- B B
H——SH (PR BRI, A P B AR F YRR B R Y )
CH;
HO‘*CHz_(I:H"-CHz_OH ;ﬂlim;e-l ’i’;md Glycerol
OH B HH
CH,0H 2,2-Bis( hydroxymethyl ) propane-1, 3-diol

HOCHz—(’:—CHZOH

2,28 (BHRE)R-1,3- "8

Pentaerythnitol
CH,0H % R MR
(!:HZOH 2-Hydroxymethyl-2-methylpropane-1, 3-diol
CH;—C—CH,0H 2- PR 2-FHEF-1,3- -/

CH,0H
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OHOH Inositol
OH JL A

HO
OH
A2 XA BE A Cyclohexane-1,2,3,4,5,6-hexol K %1 M i 30
S EE, B B KK, i A48 B H — R
AR AR B AT 2 B R T AR B B4 X M B MR B AT AT Y,
BB, H U, B B R ES
PR3 BT i BB o, Bl dn .

CoHs o OH (25,9R)—9-Ethylblcyclo[3 3 1 ]nonane-ais-2,9-diol
1% » _OH (25,9R)-9-Z % " 3[3 3 1]F4-M0-2,9- - ’%

8 \(
Ve S 4

3

CH,CH,0H 4-Hydroxyethyl-2- hydroxymethylmorpholine
| 45 Z -2 R
Eya\ 2-Hydroxymethylmorpholine-2- ethanol
1 2 2-F2 H B DRE-2- 2 A
O° "CH,OH

1,4-Doxa-1,2,3,4-tetrahydronaphthalene-2, 3- dimethanol
O:QECP&OH 1,4 T%7-1,2,3,4 5 20,3- " HE
6 ¥—CH,OH 2,3-Dihydroxymethyl-1, 4-dioxa-1,2,3, 4 tetrahydron-
aphthalene
2,3 ZTREPRA,4 HAR1,2,3,4 TUE S

8.1.4 H Ze#iE

XBERRHNERE A —ELTBENEIY S — 8z, 45
RESHILLEEFTR T E AN, 555 0N 08 2T A ik,
i 4n .

O
2-( Hydroxymethy! ) anthraquinone
CH,OH 2-%H R ¥R
(BR'EBEIR MR, o8 T 8%)
O
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<)|—‘fc142CHon
NH™ «xH20
0

L

CH3(|IHCH2CHO
OH

HOCH,COOH

CcO

O
(G
H

3-( Hydroxyethyl ) indole hydrate
Indole-3-ethanol hydrate
ng|B-3-Z B K& ¥
3(BZE)BRKGY

3-Sulfanylcyclohexanone
3-Hiti 3R C 8

3-Hydroxybutanal
ERETR

Hydroxyacetic acid
BRELR

( 1R, 2R )-2-Hydroxycyclohexane-1-car-
boxylic acid
(1R,2R)-2-FHIACH-1- PR

BRI E E , AN E YRR B2 0, T S Als iR

8.1.5 Bift

REMNEARTHASEERERBA, ARy X B hEEA
¥1(Alcoholates), FF & —MAFM . F - ELHEZENIER—
H.ERRERM -ae” XU THMNw ;B —fHAA LY EE
Bl “-oxide” . BRI —F, &R IHB FHMAEN T B S,

(R UE
NaOCH, ;?(;gu% methanolate ?;d%u?t ;;ethonde
( CH, )a NOC, Hs Tetramethylammomum ethanolate
183 I B
Tetramethylammonmum ethoxide
ZE AL
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Potassium cyclopentanethiolate

sk SR R
Potassium cyclopentyl sulfide

I IR AL

Al(O—CHCH;); Alumimum tms{ 1sopropomde )
| £(RHAL)H

Aluminium tns( propan-2-olate )

2 (H-2-B)

CH,

8.2 B

FMERIBEEALERECEHRNEF LB KL B
(Phenols) , X th R XIFLZMME. BR, AHHERERER L
B2 B BTEZRIR b, W AR 22 3R BN 8 5 B 1 E %,
SR, A & AR AT, KRR & 4 .

8.2.1 F I

FiE—Tt 5 MK A RIRRM o, % X 5B —#E i
XUARR, RAYEREE SNBSS ERIENE, Bk
/{1

OH

Phenol Benzenol
X

FRBERS I wa T EREMBHRAHGE, &%
(benzene) 1A B £ “-e" N -ol” ,[BEEBEMLSTY K E , — 115 E
BRAEVE,F—-AHRFETI,

OH Benzene-1,2-diol Benzene- ¢-diol
OH X -1,2-B *-8-— B
(ZoBMX Ak s, TLUS&KES
A4w)
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OH

gl

H

HO

H

:

O

OH
OH
OH
QOH
OH
HO
o
0 CH,
CHO
3C\©/OH
OH

Benzene-1, 3-diol Benzene- m-diol

¥-1,3-2.8 #*-E-—F’
Benzene-1,4-diol Benzene- p-diol
*-1,4-"_8 - B

(e 40T BB E“4B7 Xt “[a] " i K45 1E B
kB KB — )

Benzene-1,2,3-tnol Benzene- sym-tnol

#-1,2,3- =@ £ =

(sym-% Symmetncal, XT R Z 45, It 4k ¥ 4E
“i{g”)

4 ,5-Dimethylbenzene-1, 3-diol
4,5- “HHEK-1,3- "B

(EEaEH R T BE & RALK)

3-Hydroxybenzaldehyde
REEFR
3-Hydroxybenzene-1-carbaldehyde
3EEA-1-HR

5-Methylbenzene-1, 3-diol
S'EP g%"l ,3-:%

Methyl 3, 5-dihydroxybenzene-1-acetate

HO CH,COOCH;
Q/ 3,5- R 7 MR
OH
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OH -Hydroxyphenyl acetate
[:j: PEEEBIME ZM 2P

OOCCH;4
CH; 4,4’ -Isopropylidenebis( benzenol )
| ; 1
HO C OH 4,4’ -Isopropylidenedipheno
| 4,4 -1 RN HRKEH
CHj 2,2-Bis( p-hydroxyphenyl ) propane
2,22 (T BEERE)F IR
W& A
OH OH OH 1,1":4',1"-Terphenyl-3,2’,3"-tnol

3-Methylnaphthalen-2-ol
OH 3-Methyl-2-naphthol
CHy 3R 2B
OH OH Naphthalene-1, 8-diol
#%-1,8- "B

Naphthalene-a , a’ -diol
E.a,d' -8B

AN
2 O
T —
b

Sodium 1-hydroxynaphthalene-2-sulfonate

1- R 2 e
SONe

2-Phenanthrol  Phenanthren-2-o}
pRE . 1E-2-B

RTWAGHR, HEE SRR MR AR BN, LRI
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RIPLK &4 T A B8 EERELA/DNIINEE . & &5 A E BRI
RURBEHHAEE . W, 76 25H L F GaT, B4 0 E H 3
B, TREZBFALDARBETR, S8, RS IE—4, HHEFD
SRR UG]Sk FROUF , &5 A AR PR sl /A 5

NH,
HO 1-Amino-4-methyl-1,2,3,4-tetrahhdronaph-
thalen-7-ol
LR E-4-FHHE1,2,3,4- A 2E-T-B)
CH;

NH, 1-Amino-7-methyl-1,2, 3, 4-tetrahhdronaph-
CH3—®OH thalen-2-ol
-2 H-7-HE-1,2,3,4 NEE2-B
X —ABH LS P IRBEER, B3 EEENEE (te-
trahhdronathphalene) 3£ i 48 P 4 (tetrahydro-) & R A #5 43 9, B i
EASESHMAENTF, RMIERERLE R “ol"&

1, RSERPERA . HELMFSF LFEE", £EMEF L
R R, BRAEEXRENEH MR,
8.2.2 &

R XMEZAY, XERPASFENRAR, XThHhE—
BESIRAMAIREDE: $—, BRERRARBHER &
%, ~-TBRANKFFRERREAR ", £THERTLHF, &
=, BE hydoxy- ERTBEW, FEEFRLSKRAY, HELH L
BXTFRENHEREEBEUSEIFEMRRGSL, XEPE
XHERHK, FHn.

OH Pyrrol-1-0l 1-Hydroxypyrrole

]L ! % - 1- 1) 1R A

]
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Pyndin-2-ol 2-Hydroxypyndine

Nl _OH
~ | 2 ntBE-2- By 2-FR F ML e
x
OH Indol-4-ol 4-Hydroxymndole
N N 4183
‘ 2
%
H
OH Quinolin-8-ol 8- Hydroxyquinohne
8
. @2 .5 3£ 3L
73
6™ 4

LI ERERRaZHEMEHN, BRERE LA,

5,7-Duodoquunolin-8-0l 5, 7-Duodo-8-hydroxyquinoline

OH
173 NL, 5,7- B nk-8- B 5,7-ZB-8- B Rk
3
6 N7 N7
I

BHRE, Ba—HNE—1"waE8H, BAYBERETIEGE,
iSRG ; B A BEARLURT BRI F, BE“hydroxy-" B 5 ££ B
“iodi-"Z R, AT AT IR T i3 8-¥% 2 1 ok (8-Hydroxyquinoline ) ,
HmERER T, FELEKEEERANK. ENEE, LHAE
FHZW, EFIAN, ERPAPERL, EMAURNRREM
B SR —FSEH,

OH-2 \IN 5-Hydroxypynmdine-2-sulfonic acid
:E;;L“M4 S R0 -2-
3

(XERBRERRKL)
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5-Nitropyrimidine-4 , 6-diol

- -4,6-_
Oﬂiik» S

4 3 = 2

OH 1,5-Dihydroxy-1,2,3,4-tetrahydronaphthalene
L,5- 8 H-1,2,3,4WEE
1,2,3,4-tetrahydronaphthalene-1, 5-diol

,2,3.4- %-1,5-—
OH 1 MEE 7}

OH 6-Methoxy-1,3, 5-tnazine-2 , 4-diol
;m/gﬁ 6 HE-1,3,5 S 2,4 T8

HO fik ){_3_ OCH; 2,4-Dihydroxy-6-methoxy-1, 3, 5-tnazine
}IS 2,4-:%%‘6‘$§%‘1;3,5-E'§

OH

8 N 4, 8-Dihydroxyquinohne-2-carboxyhe acid
7 N2COOH 4,8 a2 B &
6 4,73 REIRE, _REVRITE,

4, 7-Dihydroxy-1, 10-phenanthroline
4,7- 2551, 10-FERE M
1,10-Phenanthroline-4, 7-diol
1,10-FERE Mk-4,7- " By

Benzenethiol ( A 8 F§ Thiophenol)
FHi R

SH

Benzene-1, 3-dithiol

-1,3-=
SH * U
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EEAL—TRE B AR LR E M, BHH thol” A
REHANFEALFEB L HHE . Fo, ZBFNBREERS

5-(5-Hydroxypyndin-3-yloxy ) pyrazin-2-ol

gy i )2
4 lo 1N lq OH 5-(5-F H i rE-3- -2-
N ! (A BT A 2 3 4 AR )

6 2 4 ] 2,7-Dihydoxycarbazole
2,7- = A
HO™ 3 sTI*i 2 OH  Carbasole-2, 7-dhol
H H-2,7-— 8
HO 3 1,5,6-Tnhydoxybenzotriazole
@ N isezmERr=w
HO 11] -N Benzotnazole-1, 5, 6-tnol
OH X3 =0-1,5,6 =8
O

4 Ol 3,6-Dihydoxybenzo-1,2, 3-tnazine-4(3 H )-one
$§ 3,5- "R EXIH-1,2,3-ZHA3H)-F

N2 (EE)
1

HO.¢

Wot, BUAHSRE, WALRTE, WERBEM -ae”
KR oxide”EiTEE, BiBALEXR, .

ONa Sodium phenolate Sodium phenoxide
X B SRR

SNa Sodium benzenethiolate  Sodum phenyl sulfide
5 B B A A G
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LiO

g G

SK

Lathium naphthalen-1-olate
%x-1-maE

Lathium 1-naphthyl oxide
1-FEERELE

Potassium naphthalene-2-thiolate
-2-Him

Potassium 2-naphthyl sulfide

- B AL
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e (11 ) @ ([[e]ie el e el | & 0] e lie]lelle (il |je | >iie]lie |+ !IIOIIH‘

£ 9%FE R ALD
(Ethers and Peroxides)

“l el il el e el * el el Lielilell ool eliiellel] o1 ieliell | o el il O-HII‘I

B b, — DR T W& EH YL K8 2 8 (ethers),
MERWITERTEE, WREEER, st E Y (Pero-
ades) . AN, BRMZIMAFIFEZHIF,

9.1 &

Bt (ethers) R R SR F P s BE AT iE MRt o] RE AR RI 22 B, B o
TABMREN AR, B2, 2AHEEMRE S EETEEE M
g rigeoy:ol."

Hom 2 8 SR N KI5 L .

(D) B—mBEENRBEROEDER, 5 —-HUFEEE YR
REEHRA

(2) AERERFMERRE, AT 4 51 3 v 0 2 A4 18] Sk Bt P 4% Yk
RSB T,

G) UREFERTIHBERETHIE, B “oxa"H%
4 o

(4) MM SERUSEFELR,

9.1.1 Sy ARikes £
XM ARNEBEEERERO—WHE, —BENL.
R—E X" yl"#E R “-oxy”, BIAFEEE, Hln.

IEI!OHHO\IIk’HIE’tIII#IHI‘
(INE SNIE SIS STITE SR A

CH,0— Methoxy( 1 Methy! 2%-yl + oxy 05,
B A

G Hs0— Ethoxy( i Ethyl Z-yl + oxy 1)
LR
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(CH;),CHO— Isopropoxy( i Tsopropyl Z3-yl + oxy ZH )

5N E M
( CH; ),CHCH,0— Isobutoxy( Hi Isobutyl Z-vl + oxy 41 A% )
7T AR
(CH;);CO— tert-Butoxy( B tert-Butvl X -yl + oxy # i)
T EH
(|:H3 sec-Butoxy( B0 sec-Butyl % -yl + oxy £ 1)
CH;CH,CHO— T #R*
< > o0— Cyclobutoxy( H1 Cyclobutyl 25-yl + oxy #1 i% )
BT E A
Ethenoxy( 1 Ethenyl Z-yl + oxy ZHf%,)
CH,=CH—
0T ke
Phenoxy( B Phenyl Z5-yl + oxy ZA{)
HsO—
GHs KA
Phenylsulfanyl
HsS—
el E3E
Phenylselanyl
HsSe—
Colls e 30 E

A TR, AERERRERRASEREAYZH, B’
am 2 B 52 /o

Methoxyethane
CH;0CH P RAL
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(CH;),CHOG, Hs
CH,—CHOG,H;
CH,=CHOC¢H;

(T

N O
O R

2-Ethoxypropane
2-Z R KWL

Ethoxyethene
LEHLR

Ethenoxybenzene Phenoxyethene

LWMEHEK KEELRK

2-Cyclohexoxynaphthalene
pRINSE R TS

2-(Furan-2-oxy) pyrrole
2- (WK g -2- S 3 ) L g

LA B & BIBR— B8k, SR SRR RO AR B A T

'CH,

]
Cr(fH—CHOCH3
4
5C2H5

3 2
I

C6Hss~4<jNH

N
SO
=

N

MEBRARZHEAE, BMAaRT " RTORBCATE

T, THXAFHE,
9.1.2 FHyXHL

HRH 55 KL I R—O0—R’. R—S—R’, R—Se—R'LA
K R—Te—R'STHIFR 08K, Galk, WBEARERL, 1E NS0T
B4 AR . ether. sulfide, selemde. tellunde; {HS I B/ EHL A
LG B EATE B St (oxdane) . Hisx (sulfane) . %L (selane)
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3-Cyclohexyl-2-methoxypentane
3-PR 2 H-2- S EE b

4-( Phenylsulfanyl ) pipendine
4- (R ) WK BE

Pipendin-3-oxypyrazine
AR W - 3- S8 A W R



1% 5% (tellane) A9 B BUATE W) K dn &2, SEHIANF
CH;OCH; Dimethyl ether Dimethyloxidane

_HImk RSN
BHEALEFBERAX: B EM ether £ 113K, HILHE
RMaHBE4;, BELEE“REE" (H0 oxidane, H,S sul-
fane, H,S eselane, H,Te tellane) LR R E#BUSH LS Z, A
DARURE N FHE, AR LT,

CH;0C,H; Ethyl methyl ether Ethylmethyloxidane
CER RN, Ve iR % N5

CQ H5 OC2 H5 Diethyl ether Diethyloxidane
. CLEER

WS A%, TTLE RRTRK DI ( )F, RERGEK
R,
(CH;), CHOG,H; Ethyl isopropyl ether Ethyl(isopropyl)oxidane
LHE R ZE(RPE)E 5

CH,=~CHOG,H; Ethyl vinyl ether Ethyl( vinyl) oxidane
LHEIHHE CE(TIHE)E

CH;CH,CH,SC,H; Ethyl propyl sulfide  Ethyl( propyl)sulfane
LHNER R LH(HNE )i

Se— Dicyclopentyl selenide Dicyclopentylselane
g Q W29y 2T IR I AR

Te—~CH=CH, Phenyl vinyl telluride ~ Phenyl( vinyl) tellane
BB 70 B ik BE(ZIBE )WL

ERILREREH : OXF RS IS LE L 28 N HE
FPHERY, MPSCREMER, ABBUEIHE, PXER; O
WABABRRMFESPHLUZE N £, PEEUER, HF3 0K

227




W, AJARES,
9.1.3 ZmEXRM
Z Bt (Polyethers ) f 4 T4 RHERE WS 58 ¥ Bt ( Cyche
ethers) W} & Z2 BR UG- 20 18 2 R 0 5k B R A" epoxy-" B 8% 2 fin 24 3
B, LHMEL T
CH;—([CH, ],—S—{[CH,],—0—[CH, ],—0—
[CH,],—S—[CH,],—0—[CH,],—0—[CH, ],—OH
3,6, 12, 15-Tetraoxa-9, 18-dithiahenicosan-1-ol
3,6,12,15- P H %4-9,18- " Fi 2 — + —%¢-1-B%
H;—[CH, J,—Se—[CH, ,—S—[CH, J,—Se—
[ CH, ]2_"5'"[ CH, ]2‘"_5“‘[ CH;, ]2CH0
4,7,13-Tnthia-10, 16-diselenanonadecan-1-al
4,7,13-Bi7%-10,16- WA+ Juke-1-B¢
HELLZM, AEESAEERA, FHHERIKIH,

C,H; 2-Ethyl-2-methyloxirane( (X Hi- B E 8 R 5 2 )
2
>& 2- LB 2- VRN ER

CH
é { 1,2-Epoxy-2-methylbutane(PF B AT BB R &)
C,oHs Q 1L,2HE-2-PET %
CHj5 : 2-Methylbut-1-ene oxide( /il Fi 7 4 )
& 2 L 2-HE-1-THh

MIwmSAIE—wa, B, ZadKB2H5,

32 CHj 32 (CH3
A1 A 2
2 ,4-Dimethylthiaetane 2,4-Epithmopentane
2,4- _FI BT 5 2,4- 0B KR
Pentane-2 ,4-diyl sulfide
pE-2,4- — BB R
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D EMEEER—Y, BaAsRiRANARSES

Se
cmﬁoc% CH_;—EJ—OCH;;
3 5 3 2
2-Methyl-5-methoxyselenolane 1,4-Emiseleno-1-methoxypentane
- PP B -5- S R R TR R 1,4-3000-1- B E B A

1-Methoxypentane-1,4-diyl sellemde

9.1.4 #i&

7B (Crown ethers) R¥IR ZBEH — N BFR, B W KERBX
R, HOAVHERMSHOERES, BU—-THHERE YL,
B AR N Bk, dndsEm 4, EH@E?*’T% HC S e ok ] A
B gF ik ) 22 A BB 3R 4

WAME A ER R BEEA LS R T8, BEHRE
FraBERT S8, PRIAYFEREE, SHBEHMT.

16 0 0O 1 18-Crown-6

1718 L2 =3
Oy (%/5 18-7F-6

14 12 {15 1,4,7,10,13, 16, -Hexaoxacyclooctadecane
1,4,7,10,13,16,- XN €247 + A5

15 1.2 15-Crown-5
O 3
14(\ /> 15-5%-5
130 Ou4
12 5 1,4,7,10, 13-Pentaoxacyclopentadecane
9\_/8 7
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12 13 14
11 O 15

100 Ol

oD

6 S

2,3:8,9-Dhbenzo-15-crown-5

2,3:8,9- " ¥-15-53-5

2,3:8,9-Dhbenzo-1,4,7, 10, 13-pentaoxacyclopentadeca-2 , 8-diene
2,3:8,9- " %3-1,4,7,10, 13- H ELH + 1 (BK)-2,8- %

4 6
3(\0/\7
26 3 10
ZS(IOZ SODH
21 12
24 ) 15~14
23 0 18 0 13
O
20K/ 16
19 17

2,5,8,15,18,21-Hexaoxatricyclo[ 20.4 0 0° " ]hexacosane
2,5,8,15,18,21-7N R =320 4 0.0° “] —+ A%
XN YR el HHEAB A

9.2 IELW .

AU RPFPELTELY, @KL A ROOH 5 ROOR' X
[

9.2.1 RO—OH &% %

ROOH M1 £ L1 “ & i3 &~ (hydroperoxy-) H BT 4 )5 B & R, =
MREREGZ R T EIEA” (hydroperoxde), & R-F2 N &t 41k
H—%, ZKBE, Flin.

C,H;—OOH Hydroperoxyethane ~ Ethyl hydroperoxide
ERUE- W o LETEAR
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OOH 1-Hydroperoxy-1,2,3, 4-tetrahydronaphthalene
1-8itE-1,2,3,4 WEH
1,2,3,4-tetrahydro-1-naphthyl hydroperoxide
1,2,3,4-UE-1- AT RIS

Nl 5-Hydroperoxy-2-methylpyndine

CHy=7%  ? - - ER Bt =)
@om{ S-SR RN (545

6-methyl(3-pyndyl) hydroperoxide
6-HEG-MER) T RAEER
A R—EHE. 3, BEHE, HGZ KA LR g
Ko AmBABARIEER, RSP0 B8 F AR ERR
By BMMERIEWLE. XEIRIHOGBIETHL, F
B, WA EEREER, EE&EMT, Fltn,

]

0
HOOCHZﬁCOOCH(CHy,)Z
4 3

Isopropyl 3-hydreperoxymethyltetrahydrofuran-2-carboxylate
5- 213 %P 0 8 vk v -2- P R R A B
AN AR, W, B aaEERN, Fin.
CGH~—S—S—H Ethyldisulfane,  Ethyl hydrodisulfide
LE ikt - ZE_WmLS

N din-2-yltnselane
(/l [Sels—H ggz-ggmﬁ
2 N
Pyrimidin-2-yl hydrotnselenide
WEhE-2- WL S
B B 5 M B3RS BRR b, TS EhErs —
% ERAMR, AL, MEREAEFE;, S-4K0%
PR RSB, BREMNA—-ERFEIELZRT, FFUT”
(per-) AATH,
9.2.2 RO—OR'# & %

ROOR' Wi & A WHF, LHIPHARIT .
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CeHs—0—0—C,H; Ethylperoxybenzene
ZAETEREE

Fthyl phenyl peroxide
S EA LA FE A

N (2-Pyrrylperoxy ) pyrazine

N
[ ]’O_O (] cwmzamms
\N Pyrazinyl 2-pyrryl peroxide

i S b ik Bt e A
WEAE TR, BN EXRIGL, EES, BES
w, ARER, EAHRLTEN, MUZRE,
BT AERGERNABRELRAA RN E, BE, BA
HAHEFF, NBEE— RN,

HOOCOHOCOOH

7,7 -Peroxydinaphthalene-2, 2 -dicarboxyhe acid
1,7-3E _%-2,2-"HEE
7,7'-Peroxybis( naphthalene-2-carboxylic acid)
7,7 - R (F-2-HR)

Rl —3, &, B, BRIy ara RAERE,

C,Hs—{ Se];—CH; Ethylmethyltnselane,
LEPRE =R
Ethyl methyl tnselenide
WAL Z B R

g §—S Cyclopentyl ( phenyl ) disulfane,
O SR GEAL) — Bk
Cyclopentyl phenyl disulfide
TR R R R
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e P g -2 AP -5-78 ) & Bo
[;‘if _ﬂ;‘4$ Oxazol-2-yl oxazol-5-yl ditelluride
T AL 2 AL 5 B
9.2.3 ROOH #= ROOR' % £ %
B ERERANFRMGREZ, BF-—/D RAHE]E
Mg BEATUMER, REAKEANE S L RIEFR,
H—, ## H—0—0—H M — & 4 “ dioxidane” B A S 1L 97,
Ml ROOH 1 ROOR' # g MRAE AT AEY; B, ROR HLH]
FRAE & Bt “oxidane” , 40 .

CeHs—OOH Phenyldioxidane
BT
H sec-Butyl( piperidin-2-yl ) dioxidane
NN 0-0-CHCH,CH; T 2 (U 2) ~ Uk
U CH;
(CH;),CH—0—CH(CH;),  Diisopropyloxidane
T RWEER
HZ, —0—0—X 8" dioxy- "ERIF R “epidioxy-", BLn:
CH, 3,6-Epidioxy-3-isopropyl-6-methylcyclohexene
6 : 3.6 R _EHI3-RRAR-c-HEF OB
4 5 3,6-Dioxy-3-isopropyl-6-methylcyclohexene

3,6 “E3-RHAA-CFRENCH
CH4CHCH;
Khrfrg ¥, B, ., HAYBRTHNENERE, BT
BEBRRAEMAGE, RELERANES, RIEFRERE,
ERBMPXHaS, SIEMAGE. JELYHG LTS
Bk, TR TEXHZVMAAT P XIBEANFE, XEL
EHRLEFEE,
RN T EAY R L EE RIS,
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Ll (4 (il |4 e e e+ 1 ie | *1e] e |+ el &)iellelie |+ | &]ie]]e Fi‘

B10E M BRERHMNGED

(Aldehydes, Ketones and their Derivatives)

\III UL VIS AHE SRIR JTIE SN SN TS IR SIS NS SITIE STTRE STHE SHIE J1TIE ST SIRE NI 21T SiTE SiHE JI0E SN 4III|4II|I“

\\HOEIIIO\IIEOHIIOLIHOIIH‘
LI JRIE SIS SR SR A

WS T4 L5, BB RE ) C—0 K (car
bonyl) 69 # Bl #7. Bk % 7E 65 K (—CHO) M| ik B, 7E % &
CRC—R' A h T 11 R A A B 2

0
Py A, B LIRS AR BT,

10.1 EERMG &

10.1.1 HEBeie %

ME AR, BN AT LR E— Bk S &%
] 1E 18] B AR B 1 1) Sk BT 8 4 o

BHMENS BHEXHEARM, H— BEIATERM
RUJT B, RN R Bk R F BRI R BB 2 = 17 B “-1c acd” 5K “-o1c
acid” 38 4 “-aldehyde” : F — , B AR N B KA LR B “-e" 2 R al” , 4E
HEBAR A2 WS B, B .

HCHO Formaldehyde( #] Formic acid ) Methanal( Bf Methane 3£ )

L3 FH
Acetaldehyde( 1 Acetic acid ) Ethanal( #1 Ethane )
CH,;CHO 7B —

CH;CH,CHO  Propionaldehyde( # Propionic acid 3 )
] TH B

Propanal ( i Propane %)
(i8]
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C¢Hs;CHO Benzaldehyde( B Benzoic acid ¥ )
Phenylmethanal(#i Phenylmethane ¥ )
Benzenemethanal (B 3% @ 4 )
TE HHIE
BEMESR XAMEGTEERTRGEBHEHNE L "X
H-A"MEXANRE, ME T RALAE PRI RBRIGE A,
XRMRAEN, A, GHE.C8B FERBEENHASYHLCREE
IL—& 1%,
FRIMCYBARESREREMN L HIRROE, A
Bl

C H3 |CH CHO 2-Methylpropanal
CH, 2-H IR
CH. —CHCHO Propenal( i Propene #-e + -al 3)
2 R
|SH 4-Ethyl-3-sulfanylhex-5-ynal
54 |3 21 (1 hexyne %-e + -al k)
— H
C,H;

SHE BB A M AR, 4 5 i R -thial” 5 “-sele-
nal" &7,

CH;CHS Ethaneth:al
iR
CH;CH,CHCHSe 2- Bromobutaneselenal
| 28T WS
Br

it B BK 2 4% (ethane ) 1 T %¢ (butane ) # 1% & 22 1a], B X Hi
A2 “-thal” LA B WlRE“-selenal 17 k F R E RS .
RGN AR ASAYLAEE  da”( - 8),
“dithial”’( %8¢ ), “diselenal”( A B A] o
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Fthanedial Oxalaldehyde( 1 Oxalic acid )

07 =T
H—C—C—H
Butanedial
O 0 =
T
| H
HC—CH,CH,—CH Succinaldehyde( H1 Succmic acid 3k )
SRR
ﬁ F Propanedithial
HC—CH,—CH Wi R
Se S Pentanediselenal
e —_—
| n i ot .
HCCH,CH,CH,CH

HAZAG I W - cBARERE — AHERMK, BEHR
M, —-HTR M uMELRAN o, FH2EFE L
BB, KA EERFF

L IR S E ERT, B LA W BE A (formyl-) 3 & X (oxo-) fE AT
%,pitn,

0 4-Formylbutanoic acid  5-Oxopentanoic acid
la 3 2 AHBET™] 5-HRARM

HCCH,CH,CH,COOH
5

Hep, IR BEEAEBRACRT R, EH £ 8% — P kET, H
HANNHEHE
10.1.2 % 0B 5 3K BE (Polyaldehydes and Cylic aldehydes)

3 LR R =B E £ B AN W RE A EL 6, R O I 2R B 4 |
HEN:

“-carbaldehyde” F B8, “-carbothialdehyde” B} B B, “-carbosele-

naldehyde” F A% 8¢ 5 40 4F 7] Sk BT R AR 22 2« Bk 2 * formyl-" S AR
“oxo-", BRAR P Bt 2 “ thuoformyl-" BB A “thioxo”, WAL B Bk 2 “ se-
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lenoformyl-" i {{ “selenoxo-" o EHHFIFE M T (R “thioxo” & &
EHREABETERPHE B TREMNMN P X LW, EEZRLETE
“BRAREA”, AR,

Methanetnicarbaldehyde  2-Formylpropanedial
OHETEHTCHO  mg = 25 T 8

CHO

=ARESERE, RBXAR-LBS5 XN EFRGE,
H i S TEE i,

OHC—CH,CH—CHO Ethane-1,1,2-tncarbaldehyde
ZKE-1,1,2- = 8%
2-Formylbutanedial
2-HgT @

CHO

OHC—Cﬂg—_CH'_‘CHZ—_CHO Propane-1,2, 3-tncarbaldehyde
| Hki-1,2,3- =
3-Formylpentanedial
- R

CH,CHO

CHO

8 7 6 5
OHCCHZCHZCHz('IHCHCH;;CHzCHZCHO
4 3 2 7

CHO
5-( Formylmethyl ) octane-1,4,, 8-tricarbaldehyde
S-(RBPE)FR-1,4,8- =58
5-Formyl-6-( Formylmethyl ) decaned:al
5S-HmE-6-(FHMPE)R /&

Ethane-1,1,2, 2-tetracarbothialdehyde
S Z85-1.1,2,2- U G
SHC—CH—CH—CHS  2,2-Bis( thioformyl ) butanedithial

2,2- -
CHS R(BRACH B E) T —6iRe
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CHO

(g O

CHO

CH,CHO

)

)

N

AN—CHO

]
QCHO

SHCCH,CH,CH,COOH

COOH

CHSe

238

CHSe

OH

Benzaldehyde Benzenecarbaldehyde

7
(B2 IERNEL BEH)

Benzene-1, 3-dicarbaldehyde
#-1,3- " H¥

Benzene- m-dicarbaldehyde
A 18] T B

Phenylacetaldehyde, Benzeneethanal , Phenylethanal
KW (BEAHEENR, RAFEMGS)

Morpholine-4-carbaldehyde  4-Formylmorpholine
A bk -4- FH % 4- B Py B 1 g

(7 ERREBE AT fh 304 B4R 0 7] 1 SRAERT B )
Pyndine-3-carbaldehyde ~ Pyridine- 5-carbaldehyde
MLaE-3 B Mi0E- 5- HH g
3-Formylpyndine  3-Formylpyndine

3-F Bt g B3- 1 M ntt e

4-( Thioformyl) butanoic acid

4P AT M

5-Thioxopentanoic acid

5-BACEIUR R

3-Selenoformylhenzoic acid
3T B AR

2-Hydroxybenzenecarboselenaldehyde
2- R W N



Bebzene-1 , 2-chcarbaldehyde

CHO *-1,2-"H#
CHO Phthalaldehyde ( B Phthalic acid 3k )
BAES

CHO CHO
8 1

7 2
3
OHCCH, 6 CH,CHO

3,6-Bis(formylmethyl) naphthalene-1, 8-dicarbaldehyde
6 (FMHFE)E-1,8-_F8

1, 8-Drformylnaphthalene-3 , 6- dhethanal

1,8- " HmAEE-3,6

Formylmethyl( tnphenyl ) phosphomum chlonde
FACHBEF R (=R )#

SCHCCHz CH2 CHZ CH2 SO3 Na

Sodum 4- (selenoformyl) butane- 1-sulfonate - Sodium 5-selenoxopentane- 1-sulfonate
4 (FRACHBE) T 2- 1-BR ARG 5- ARSI 1- AR

(llHO

Hi—CH— H. 1»3-Diphenylpropane-1,2,3-mearbaldehyde
Cobls—CH—CH—CH—CeHs 1,3- X HWN&-1,2,3- =P8

OHCCH,P( CHs )5Cl

CHO CHO

715k, SC#R B B 1R A 1F & F “-carboxaldehyde” 9, R
BH; RTEEEWNRE, IABFH, YAEH: “fomyl” (H
Mt ), “thioformyl-" (B BEH), “selenoformyl-" (FEAL H BE )
B

10.2 FRE &

RAMBRENAED, BAFNRAE S AL, ME G
AR, HEBGEETERNT .

10.2.1 BRZ%

RERERX R EREMBRE A, OHEESEE, ©
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MEAE, EHANESAEY - LA EE— D ERT
BACTI A, itk REEEHE 5 R 1B : “-one” | “-dione”, %, Bl 9] K71
“EET T ET, BN

0 Porpan-2-one (propane %-e + -one)
" Acetone(H At )
CH;—C—CH; H2-M AN
ﬁ Butan-2-one
CH;CH,CCH, T-2-M
Butane-2, 3-dione ( FH{& 217 )
?‘) (”) T '2 4 3': E
CH3_C_ C_CH3 ]fagg;gﬂu #ﬂ ﬁﬁg )
(") Pentan-3-one
CH;CH,CCH,CH; 3-8
(") ﬁ) Pentane-1, 3-dione (& 4 15])
3-1,3-—M
CH;CCH,CCH, ’
O
Cyclopentanone
WIE
0

Penta-1,4-dien-3-one

|
CH—CH—C—CH—CH, /& 1,4=#38
1 2 3 4 5

O] 4 0 Cyclohexa-2, 5-diene-1,4-dione
HE-2,5-"#%-1,4-— 8
HEFELFARTEN LT, B “-one” AT LF RN 0",

B, BERRERFAREERR“e"; —B“-dione” . =“trione”
R L NS, UG RERSKFAR " 3H.,
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CH,CH

CH3 4

-
“(CHy)y;

Pyran-4-one Y-Pyranone
ntt. 1% -4- Rl - P g Bl

Cycloheptadec-9-enone  Civetone

FA-L(k)-o-Hm R

3-Methylcyclopentadecanone Muskone
3-FR A+ T (5K ) Al 7 &

4-Methyl-2-pyrazolin-5-one

4- H H-2- L M R - 5-
4-Methyl-4, 5-dihydropyrazol-5-one
4-BE4,5-Z S nprk-5-B

Dibenzocyclohepta-1 ,4-dien-3-one
TEHIRBE-1,4-0K-3-M

10, 11-Dhhydro-5 H-chbenzo [ b, f] oxepine-5-
one

10,11- —S-5H-K 3 b, fIVEERH-5-

2,3-Dihydromdene-1, 2, 3-trione
2,3--4A8-1,2,3-=8
Indane-1,2,3-tnone

Bfi-1,2,3- =M

Tetrahydrofuran-2 , 5-cione
VY Wk -2, 5- K

Decahydronaphthalene-1,4,5, 8-tetrone
+83%-1,4,5,8- V10

Bicyclo[4 4 0]decane-2,5,7, 10-tetrone
—3%[4.4 0]%%£-2,5,7,10- 198
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1
S 0\2(0 Oxazoline-2 ,4-dione
OJ;;%H T2, 4

OO0 1-Phenylpentane-2 , 3-dione
. 1K HR-2,3- "M
CsHs—CH,—C—C—CH;s
S Pentane-2-thione
” 250

CH3_C_CH2CH2CH3

S {}S Cyclohexane-1,4-diselone
© © RE-1,4-— FiM
10.2.2 Jefeik
X—mA T UABRRERZARE, HFESE {8 R—CO—R' &
E=FaRE A kKRG FEHF I ANERELE R—AIR— K

M HEZKREREE H—CO—Hd (ketone) , A A in) B & R EA, B
B =& EiAm A A, T MAEERE KA

§) Dimethyl ketone
cm—%—cm HERE P
0 Ethyl methyl ketone
cm-g—qm ZEFETE FM
0) Dusopropyl ketone

| CREERE RN
(HL?H—%}—?HCH3

CH, CH,

(") Cyclobutyl 1sopropy! ketone
<>Fc—fnah T 57
CH;
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Dicyclohexyl ketone
W _HCHEFM

2-Naphthyl phenyl ketone
Naphthalen-2-yl phenyl ketone

O
I
C@ 2SS I P A

o Difuranyl ketone
0 I O Difuryl ketone
C— —
] | K I 2
0 Oxazol-5-yl tetrahydrofuran-2-yl ketone
ol, | ol b5 20 S0k -2 25 F R
S
N
Ethyl benzy! diketone
0O 0 ZETE_HE
” " I-Phenylpenta-2 , 3-cione
CHTCH—CCCHs | yrp 03—
Se sec-Butyl 1sooxazol-5-yl selenoketone

2 0ls |
1~|10 IS C—(IZHCH2CH2 T 35 SO S I B A
3 4

CH,

10.2.3 T 5

CH, =C=0 Al AR A— T BEREEEK, B UL 218 “ketene” , H:
WA ER  H— AR N R A8 L %
i B9 iy 42 JE A
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> 4 3 2
CHZCHQCH:;CHQ(‘::C:‘:O

CeHs

1
X C=C=0
4

Butyl( phehyl ) ketene
TECEE) LM
1-Phenylpentylidenemethanone

1- 288 - 1- T 5 H A
1,5-Pentyleneketne

Cyclohexylidenemethanone
WO WA B

FLERE s, BEAERIE T, HEHSE9,

10.2.4 EA&G H Ak K ik

AP ERER—ERUE, Bk, B&H T EHARF AL
HEFELENLBEIPESINT,

AERNBENAYEABRIENE, Bk “-ophenone”
H*-onaphthone” , 3L T Xt %17, Rk iR &, #iln.

O
I

cmc@

O
I

C2H5C‘©

Acetophenone Methyl phenyl ketone
*LW HEEAFE

Propionylphenone  Propionylbenzene
). i%:3

Ethyl phenyl ketone

LTI M

AL ER, 5 TFRE, MEEAMAGEET, ARt
e i — N 3L FR AR “ - quinone” PR UU R X FR N —BE - diquinone” o

E:ro
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Benzene-1, 2-quinone 1, 2-Benzoquinone
*-1,2-A1 1,2- %08
Cyclohexa-3, 5-diene-1, 2-dione
Hel-3,5-4-1,2- K



Benzene-1,4-qumone 1,4-Benzoquinone
#-1,4-8 1,4 %M
Cyclohexa-2,5-diene-1,4-dione
wo-3,5- 1,48

Perylene-2,3:4,5:8,9:10, 11-tetraquinone
i£-2,3:4,5:8,9:10,11-/UfR

OH O OICiCH3

O
( = )-1-Acetoxy-8-hydroxy-1,4,4a,9a-tetrahydro-9, 10-anthraquinone
(£)-1-ZBAHE-8- 2 5-1,4,42,92- P K-9,10- B
A BB A LR RBAR 56 T A BRR 0 B4K, DLh Z BEE T, XA
AT AE, RETH(2 ) URRTE —MRE BT 85
BB EENNEEREY. TR, &AM ENERE T, N
WRIZHERZTH,

? Acetylcyclopropane  Cyclopropyl methyl ketone
[>—C—cH, ZEBEFFL LT LT
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b0
HC— CHQ CH2 CCH3

1 2 3 45

P
BrC—CHz CHQCCH:}

0 0
| |

4-Oxopentanal
4- S B
(AABREAERR, At IR E/Ew 2)

4-Oxopentanoyl brormude
4- AR R
(BEIR B REM L)

3,6-Dioxohexanoic acid

HC—CH,CH,CCH,COOH 3,6 —HREM
6 5 4 32 1

Bk R — Rk, IR E REHL 56
BREEACHEMARGERA —EREF—,HAFAT
REEBARZ HE, EIETHR T A X% Bk k% B,

? COOH
CICCH,CH,

0 COOH

I
1)
S:<:>—CHSe

CHSe

@‘COOH
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2-Chlorocarbonylethylbenzoie acid
2-FREZEETR

2-(3-Oxobutyl) benzoic acid
2C-ZARTHE)EFR

4-Thioxocyclohexane- 1 -carboselenaldehyde
4B O 1B
4-Selenoformylcyclohexane-1-thione

4-R 4 H BE 3R O - 1- R A

2-Selenoformylcyclopentane- 1-carboxylic acid
- BRI b 1- B B



10.3 BFRITEYRGE

10.3.1 #UB
A% 2 5 HCN 0 A% 89 7= 9 % B2 ( Cyanohydnins ) , H@ X R -

f fr
R—(,]—OH 17 R-'—(,]—R’
CN CN

A& B RUBE, Jo & A, BB IE T R E AR
RPN iz fh e BT, HE a2 HEIT

H ( R)-Acetaldehyde cyanohydnn
CHj ’ OH (R)- L&
CN

U ( R )-2-Hydroxypropanemtrile

(R)-2- Hydroxypropiontrile

(R)-2-BEFIE
(B & — BAKEA)
CH,4 ( §)-Butanone cyanohydrn
HO——C,Hs (S)-THmm
Cy ( §)-2-Hydroxy-2-methylbutanemtrile
' (S)-2-B 2 -H R T i

( $)-2-Hydroxy-2-methylbutyronstnle
(8)-2-2E-2-BHHTHE

AREAX S &, 5 —Fh R 0F 1F — % (cyanohydnn ) B 3k F§
B B2R, PBREHE; E—FE YN (-ule, KM% &
G ) o
10.3.2 #EEEE L ¥ 488

APPSR 5 2 45 W (Acetals, ketals, hemiacetals and henuketals )
ERSMEARBRERNFIEETY, ENHEHM S, Y REE
(5] 1 B B B S X 8
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R OR’ R OR’ R OH R OR,
Nen” N g N/ N\ o/
N N 2N 2N

OH OR" R’ OR, R’ OR,

(D) (2) (3) (4)

Hit bR, 58 R—CHO 5% -/ 8 R'—OH & )i, 18 %)
(1) 8] 8245 B% (hemiacetal ) s H T (1) EF — 1R E , &L 5EZ
S FBE R—OH KR 48 & 4 B (2), BT LALFR M 48 B (acetal ), [F) 3
(3) 4 {2 45 B (hemiketal ) , (4) W 450245 B (ketal ) o BA BB AP ZE
@l R,R',R",R; A & R, ATt W] 2R [6] , AT &5 B0 A] & 4%, ] % A] 3§
WA F &, P45 B (hemiacetal ) | 48 B (acetal ) . 2 45 B ( hemike-
tal) ZEH (ketal) 432K 2 HIHEHE LENEA, BAiERHABE
el Z i8], BI Al XEMm AR, BN AR EA 2R R
TR, AR, B AEIZIZES B,

F—EWMARURMEWAKER SR GL . LHHTF
mr .

Formaldehyde ethyl hemiacetal Methanal ethyl hemiacetal

?H RS 7,32k g RS 2B
H,C—O0C,H; Ethoxymethanol
TR

OCH, Ethanal ethyl methyl acetal Acetaldehyde ethyl methyl acetal
LEBELER R LB R
1-Ethoxy- 1-methoxyethane

OGHs | zax. .mamzs

CH;CH
AN

0C,H; Ethanal diethy! acetal Acetaldehyde diethyl acetal
LETZEFRE LB _LM
1, 1-Diethoxyethane

OGHs | |—z&szm

CH,CH
\
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BT RS RN M A RSO, A T A KB e

OCH;
CoHs CH/ Benzaldehyde dimethyl acetal a, a-Dimethoxytoluene
AN ARG PR a,o- ~HUEER K
OCH;
Propanone S-ethyl monothuohermketal
/OH Acetone S-ethyl monothichemiketal
CH;CCH, IR S-2, 5 BB 4
\SC2 Hy 2-( Ethylsulfanyl ) propan-2-ol
2-( LA ) N -2-BE
Propanone O-ethyl monothichermketal
/SH Acetone O-ethyl monothichermketal
CH;CCH; NE 0- LI BRFAL 48
\OC2 H; 2- Ethoxypropan-2-thiol
2- CHEEN-2- 1R
SC.Hq Propionaldehyde O-cyclopentyl S-phenyl monothioacetal

C.HCH Propanal O-cyclopentyl S-phenyl monothioacetal
A FIRE O-SFILE S5 B R RS
‘O 1-Cyclopentoxy-1-( phenylsulfanyl ) propane

- ERE--(CRRE) A
Cyclohexanone diethyl dithioketal
<:><SCsz 555 0 24— B 4
SCyHj5 1, 1-Bis( Ethylsulfanyl ) cyclohexane
LI-R(ZBmER) O

Propanal Se-ethyl S-methyl selenothioacetal
Propionaldehyde Se-ethyl S-methyl selenothicacetal
B Se- 2 S-HEMMH AL B

SeCoHs 1-( Ethylselanyl)-1-( methylsulfanyl ) propane

1-(Z AR )-1- (W BB ) A bt

SCH,
/
CH,CH,CH
\
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D<TeCH3
0]
SBCzHS
4-Oxacyclohexanone Se-ethyl Te-methyl selenotelluroketal
L ERNCE Se- L Te-FEBARA 4R
4-( Ethylselanyl) -4-( methyltellanyl ) oxane
4-(Z Wb A )-a- (FF RS )FEC 3
SRV EEETRD WA (X RAG ZHR AR FE L
CH;

8 7
CAa
9 6 3
3 4

16 11 O~ CHj
3,3,7-Tnmethyl-1, 5-dioxaspiro[ 5 5 Jundecane
3,3,7-ZHH-1,5- "85 5]+
2-Methylcyclohexanone 2, 2-cmethylpropane-1,3-diyl ketal
2-Methyleyclohexanone 2,2-dimethyl(1,3-propylene) ketal
2-HENRCH2,2-“HRERK-1,3- 5N

R m 2-FEACEHE 2,2-"HER-1,3- 28B4 B K
G, WA B MR - BB

303H 2,3-(Methylenedioxy ) benzenesulfome acid
O 2,3-(I 7 3 ) 5B
o (R BIERER AE T ERALE S0 R 96 6
Propane-1, 1-diyl dipropionate
0—COC, H; “HEN-1,1- 3R

1, 1-Propyhidene dipropionate
GHCH—0—COGHs  —pmmpy.1, 1= mems

X YRR T B4 2 (acylals) o
F1 =K a-BHME ¥ FHR R 188 (acylons) , B H 9 FBE A
HIBEMA , a2 MK IS 2
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3-Hydroxypenpin-2-one
{ I 3-F2 R -2-M

OH O 1, 2-Diphenyl-2-hydroxyethan-1-one
| WA TR YN

o o (1)2 ?-( 2-Furyl )-1-( oxazol-4-yl )-2-hydroxyethan-
742]éﬂ—gﬁﬂ;j]Mz%%ﬁ%M%%4§ﬂ&ﬁﬁ&+
: 7]

10.3.3 HEEMGEITES

BB 5 5 & E NHOH ( hydroxyamines ) & N 4 W 5
(oximes) , B FR A B i (aloximes ) B FH 5 (ketoximes ), 7 4 B, f5 1E
AR ES AR ReEPESE, 20T,

Formaldehyde oximne

CH, =NOH
? RS
th\\
__ Propanone oximne
/C NON e :
CH;
CH; CH, OH
.. \
s N , =N
C2H5 OH CQHS
( Z)-Butanone oximne ( E }-Butanone oximne
(Z2)- TRk (E)-THk

R NEE L, B — A BRI T, iRy — W%
AR ARG, MR FROLERERBET
C¢Hs—CH =CH—CH =NOH
Cinnamaldehyde oximne 3-Phenylprop-2-enal oximne
AR S EBN-2-RETS
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RE RN, B TX— &N, NAE NN FEY M,
B E—IREA Z/E R,

HO—N=%3"2 TF=COOCH;,4

Methyl 3-hydroxyiminocyclopentane- 1-carboxylate
3-F R WA HIF I bE-1- T MR AR
SAL B 2 AT S AU O B TP B4 ) (A VT T8 FUM 3%, hydrox-
yazenyl) , ! BRFig A R0 5 , 5 e 42 9 5 , BR I8 m bk 40 L 33 ) 38 FH 5
AR e HsE

CH;CH,CH,CH=N—0CH;  Butanal O-methyloxime
TR O-THEH
N-Methoxybutan-1-mmne
N-BEET-1-TE
N-Methoxy( 1-butyhdene ) azane
N-FEZE(-T W) A bt

CH=N-OC,H;
8 ]

3
6 Z 7

8- ( Ethoxyimmomethyl) naphthalene-2-sulforic acid
S(ZLEREFRE)E 2™
ME LTI, N RAAR G, BR A — R,
ETERYLEZTE, BAEZH AR, B4 4 05 %
L8y, B4 .

(1Z,3Z)-1,3-Diphenylpropane-1, 3-dione dioxime

(IZ,BZ)'I g3':$%ﬁﬁ’l )3':.@:-&%

(1Z,3Z)-1,3-Bis( hydroxymmmo)-1 » 3-diphenylpropane
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(12,32)-1,3-R(BREER) -1,3- K HE Nk
(1Z,32)-1,3-Diphenylpropane-1 , 3-diyhdenebis( hydroxyamne )
(12,32)-1,3- Z X% EWEe-1,3- “ERALER

REHE A1 B HoN—NH, (hydrazine ) Sz B A B 4 %5 4k Br (hydra-
zones) , X BB FAMER. B THOEEFRHZ MM &L
(chazane) , T % 3 A 20 5 T P 5 1 I i 1) & 2 TR e 42, B0 22 I e 7
), E L E TR 2, (B A RT 18 KRB 05 B4 T Ab 38 5, O B
BT .

CH;CH=N—NH, Acetaldehyde hydrazone Ethanal hydrazone
MR -9 Z 5 — A
1-Ethyhdenediazane

HIPIAN oy 2Kan 2, BB, i B &R, RHm & a2,
af HIK S o B (hydrazone) , 81 Bt (hydrazine) TT B 2, %6 = M4 B
FRERA , AEE% HEER, BREATH, EEETE
L #:" ethyhdene” T 7 A B 45 5 B ethylene” (—CH,—CH,—) ,

GHC= | —N-—NH, Butan-2-one hydrazone But-2-yhdenediazane

CH, T-2-MRF T-2-FH 85
CeHs Diphenyl ketone hydrazone
AN — .
C—=N—NH, p: -] o)
s Diphenylcarbenediazane
CoHls TERB AR

Cyclohexa-1,4-dien-3-one hydrazone

N—--NH %8'194—:%“3'@%
2 Cyclohexa-2, 5-dien- 1-ylidenediazane

He-2,5--1-H —Ehk

X B AR ERE MR F5iC12, T H“-yhdene” — i7) — it 15
A—EF LR _HE, R -MEATEIROE, EE, LK
HARwH—1%,
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N=NHC¢H; Cyclopentanone phenylhydrazone
Cyclopentanone benzenehydrazone

B I8 e
1-Cyclopentylidene-2-phenyldiazane
1R H-2- R TRk

Benzaldehyde hydrazone Benzylidenediazane
QCH:N_NHZ PR T A

( E)-3-Methoxyphenyl phenyl ketone hydrazone
CH;0 O (E)3-BEEERLHEHE

=N
N

O

BrXUR B — v LB EE A N 4, 24N T iR,
CO00 NO

s o

3-(2, 4-Dinitrophenylhydrazonomethyl) benzoic acid
3-(2,4- _HEXEEF )X

JLF PR BRI ERBE =] J5 BIRRERTR, MUAL , B 41 00 T 36
( CH;),C=N—N =C( CH; )2

1,2-Diisopropylidenediazane Acetone azine
L2- "R ENE Rk P B
"YW “azine” % I T W i A IR RO R SR BE ) — B 9T 5 o
' 2, 3
HO3SGN—N:4'©I—SO3H
3 2

4,4'-Azinobis( cyclohexane-2 , 5-diene-1-sulfonic acid)
4,4 R ER(FRT-2,5 " 4-1-5 M)
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Cyclopentanone butan-2-ylidenehydrazone
WA T -2-W & kR
1-( Butan-2-yhdene )-2-Cyclopentylidenediazane
1-(T-2-T 5 )-2-3F R T 2 — Rk
HEZHR HN—NH—CO—NH,(semcarbande ) S W AR A MY
AL — IR 53 PR K — IR E R H,N—NH—CO—NH,
(semicarbazide) A ARAT B VR E:, BiE =, iz LA £ YL
aRA GBI CE R B R ) “semmcarbazone” , B B8 25 4%, B 71k A
MEER 2 FR, 1289 3 A “semicarbazide” B 3R , (B XHTIE B AL,

1 2 3 4

1-( Propan-2-vhdene ) semicarbazide ~ Propan-2-one semcarbazone
1-(-2- T3 ) B AR P A 4 5
Acetone semicarbazone
A& FE R B AR
g RA BRI K B BE #F & “ semicarbazone” , §1 L B i 4%
HEFREREFRES EEEXFULEXZZ2H/EL, HFEELR
BIZEBHE,

1 2 3 5
CeHs CH=N—NH—CO—N(4Hs),

4,4, -Diphenyl- I-benzylidenesemicarbazide
4,4-T K- 1K T PR R AR
Benzaldehyde 4 ,4-diphenylsemicarbazone
AR 44 A RERE

S

{

2
4
H,N wC—NH—N@LCHQCOOH

4-Thiosercarbazonocyclohexane-1-acetic acid
+HRAFFERERCR-1-28
4-Thiocyclohexane-1-acetic acid semicarbazone

FHAFCL-1-Z B EF B
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Se
> At
IN—NH—C—NH
| SN
C2H5C C-oHgs CHj

4-Ethyl-4-methyl-1-( pentan-3-ylidene ) selenosemicarbazide
4 B-4-F 2-1-(R-3- W3 )RR 2R
Pentan-3-one 4-ethyl-4-methylselenosemicarbazone
1%-3-B 4-Z 3-4-F WAL F B AR

O:N—C(CH:;):;

tert-Butyl( cyclohexanylidene ) amine  tert- Butyliminocyelohexane

WTH(FC T E)K MTHERAFC K

BRR—FSHENERNY =Y, WRATE S w4,
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’4 HE JNIE NITE SRIE SNIE TR UL SIIE ik |

H11=

HER 21118 SITE SRTE SHITR AT

W el el Il e ool

(Carboxylic acids and their Derivatives)

1 iel el [e!] 4] ! e|e]e | *lelie]]le]ieiie! el w

4 Y BT

(IS JHIE ST SRS

*lhlell] ¢ | o4 ¢l[elisilelie] & o+ > + |l OiHI‘

AE AR AR E—COOH A REAM —IE Y, Hat
%ﬁ&ﬁﬂ:gﬁﬁﬁﬁiﬁ{%%((}aﬂmxyhc acids and their denivatives ),

sl Ba. B, BB,

11.1 ERIFREE

11.1.1 —TaR
B A 50 Y HE 2R AR R
%, —BEMR, H—

A LR "% R
Ref s, B,

HCOOH
CH,COOH
CH;CH,COOH

& EHYRIKE

XFRR, £R1T

B, B, BURREEZYF,

(Simple acychic carboxyhic acids) #) — JTBE Ay
» HIEEREFEME MRS YRR
“-oic acd”, PRI, H B ¥

Methanoic acid( 3 B methane)
H®&

Formic acid

8.4

Ethanoic acid(3E B ethane)
Acetic acid

LE(FR)

Propanoic acid(3€ B propane)
]
Propiomc acid

V1 B
» WFiEk, BH1c acd”,
XHRBPRERAESHSEN, THFZH

AOBIUPAC N R THHES, B ARA, WA BEER
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£ 11.1,
BRI ERR = R, HasaEHikiA, RE2

—BREIE B/ DRI G E TRE(SBA BN CHRARN),

CH, ==CHCOOH Propenoic acid(3 B propene)
PR
4 32 1 But-3-ynoic acid(3E B but-3-yne)
HC=CCH,COOH Tt

6 54 3 2 1 Hex-2-en-5-ynoic acid( 3k B Hex-2-

HC=CCH,CH—=CHCOOH

en-5-yne)
C-2-15-5- R
CH;=CHCOOH 2-Methylpropenoic acid(3€ B 2-
| methylpropene)
CHy 2- TR

FrER1E O, 7T " carboxy” LA MR BRI, H, UTFH
T, FHB TR, LF 4 TRE.
(CH;)3N* —CH,CH,CH,COOHC1~  3-Carboxypropyl{ tnmethyl)

ammonium chlonde

T BRRE (=R
F1l.1 BERABREREH

E4] ¥ Ay A AR
2R REIH -

HCOOH Methanoic a i & Formic a ${ &%
CH,COOH Ethanoic a Z. B8 Acetic a BERR
CH,CH,COOH Propanaic a P38 Propiomic a 47 i B&
CH;[ CH, },COCH Butanoic a T B Butyric a K& B%
CH;{ CH, ],COOH Pentanoic a /X8 Valenc a #F 8
CH;[ CH, 1,COOH Hexanoic a & B Caproic a 3 il Bt
CH;[ CH, ]sCOOH Heptanoic a FFER Enanthic a #/K A8
CH;[ CH, ],COOH Octanoic a ¥ B8 Caprylic a FJEBR
CH;[ CH, ],COOH Nonanoic a F## Pelaryhc a X2 ¥EM
CH;[ CH, J;COOH Decanoic a % 8 Capnc a 858
CH,[ CH, ],COOH Undecanoic a + —$EBR
CH,[ CH; ],,COOH Dodecanorc a -+ = B launc a A M
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Bk

s B

R 5 &

BEBNE R

o — AR
CH,[ CH, ];,COOH
CH,[ CH, ],,COOH
CH,[ CH, ] ;;COOH
CH;[ CH, ],,COOH
CHy[ CH, ],sCOOH
CH,[ CH, ] ,sCOOH
CH;[ CH, ];,COOH
CH,[ CH, ] ;sCOOH
CH,[ CH, ] ,sCOOH
CH;[ CH, ]xCOOH
CH,[ CH, ],; COOH
CH,[ CH, ],COOH
CHy [ CH,; ] ,sCOOH
CH;{ CH, ], COOH
CH;{ CH, ],sCOOH
CH; [ CH, ],,COOH
CH,[ CH, },;,COOH
CH, [ CH, ],sCOOH
CHy[ CH, 15COOH
CH;[ CH, ] COOH
AH—ILE

CH, =—CHCOOH
CHz “—=CHCHQCOOH

Tridecanoic a 1" =&
Tetradecanoic a 1 4% B
Pentadecanoic a T 5t #E
Hexadecanoic a T /S5 M
Heptadecanoic a 1L 8
Octadecanoic a 1 /\ 8
Nonadecanoic a + L4 ¥

Iscosanoic a — -+ 5
Henicosanoic a —~ 1 — 47 8
Docosanoic a 1 &2 88
Tricosanoic a — T =% B
Tetracosanoic a — 1 PO 4 88
Pentacosanoic a —. 1+ H 5t 88
Hexacosanoic a — + 7\ 4t M
Heptacosanoic a — '}t {88
Octacosanoic a — 1 /\ {88
Nonacosanoic a — + L5558
Triacontanoic a. = 1 %t &%
Hentriacontanoic a. =+ — 47K
Dotriacontancic a. =+ ~$7 &

Propencic a. NG
But-3-encic a. | -3-5% B8
But-2-encic a. T -2-4% &%

Myristic a ] F R
Palmitic a. F#H 8
Margaric a. 3kJLIEMR
Stearic a. B8R AR
Arachidic a. TE4EM

Behenic a. L} #7 B8

Cerotic a. 4% 8

Melissic a. ¥ 1F &8
Lacceroic a . WL EE 85 RE

Acrylic a. W g

Crotonic a. B8
& Isocrotonic a. RRE G

CH3CH=?COOH 2-Methylbut-2-enoic a.2-F1 % T Angelic a. AR
CH; 248 & Tiglic a. B &M
CHA{ CH, 1,CH—CHCOOH Hex-2-enoic a. Hydrosorbic a.
i &2 AT
CH;CH—CH ],COOH Hexa-2 ,4-diencic a. C.-2,4- Sorbic a.
R INBAE 70K ER
CH,y[CH, ],CH==CH Octadec-9-enoic a. Oleic a &
[CH, ,COOH . TA(BK)-9- W Elaidic a. [ &R
HC=CCOOH Propynoic a. Propiolic a. AR
CH;C=CCOOH But-2-ynoic a. Tetrolic a. T 88
-
HOOCCOOH Ethanedioic a. Z, _ & Oxalic a. B8
HOOCCH,COOH Propanedioic a. 75 &8 Malonic a. 53¢ R #
HOOC[ CH, ],COOH Butanedioic a. T — &% Succinic a. 5% #I 88
HOOC[ CH, ],COOH Pentanedioic a. X, — & Glutaric a. 8%
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gr R

& W AR & BB E &
ik
HOOC[ CH, 1,COOH Hexanedioic a © M Adipic a AERR
HOOC[ CH, sCOOH Heptanedioic a B~ MR Punelic a 7 Bk8R
HOOC[ CH, ]sCOOH Octanedioic a ¥ — Mg Subenc a AR
HOOC[ CH, ],COOH Nonanedioic a F B Azelaic a FESTERR
HOOC[ CH, J;COOH Decanedioic a 5~ 8 Sebacic a FZARER

HOOC[ CH, },,COOH
HOOC[ CH, |,,COOH
H /H
—C
HOOC) “~COOH
H COOH
—C
mm8> "H
HOOCCH(OH) CH,COOH

HOOCCH{OH) CH( OH)

COOH

1 2 3
HOOCCHgl':(OH)CHzCOOH

COOH

Tridecanedioic a + = %% B
Hexadecanedioic a 175 4¢ — 88
( Z) Butenedioic a
(Z2)-T/ M
( £ )-Butenedioic a
(E)-TH_®
Hydroxybutanedioic a ¥ T 8
Dihydroxybutanedioic a
“RET-R

2-Hydroxypropane-1,2,3
tnicarboxylic a
Z’ﬁgﬁﬁ’l ,2,3‘5&&

Brassyhic a (5 PG MR
Thapsic a T B
Maleic a H¥EM KK
ERB
Fumanc a & 58
MR
Malic a2 ERM
Tartanc a &AM

3
Cinca R WEHK

HENAMBREENR A, FURERE, Bl

H
N

H
/
—C
CHy”
H
\
c=C

CHyY MH

“NCOOH
COOH
/

( Z)-But-2-enoic a.
(Z)-T-2-4%m

( E)-But-2-enoic a
(E)-T-2-l6M

Isocrotome a

rEER

Crotonic a

A,

BRAERDEFHAN —THR, APRIREGE, “-car-

boxylic acid” fE 1] & :
H, Sl—*l&H— SiH,

COOH

260

Tnsilane-2-carboxyhc acid

ZEES-2-A R



11.1.2 37L&
AL T ZE LT LA
kR, HERHASAYEHE R, EE -doic acid”, HHid

BFLAHE" D", RERCLSESEBEILIEK P,
HOOC—COOH Ethanedioic acid LB

HOOC[CH, ],COOH Butanedioic a T2K
=R AL EME TR, BRE S K BN, fin

Propane-1,2, 3-tncarboxylic acid
HOOC—CHZ?HCHz—COOH WE-1,2,3- = I

COOH

EREFNMLTEHN, FRVEEFERAL, FTEER
Bk, RN ER:
3-Carboxypentanedioic acid
B-REIN B
ERIE=TREARERT, — BTN, R,
COOH

5 4 3
HOOC——CHZ—?H_CHg—CH—CHz—COOH
2 1
COOH

Pentane-1,2,4, 5-tetracarboxylic acid
kE-1,2,4,5-T0R B

CH COOH
0 ol 3 6 5 43CCHiCH2
CH,C=(C—
CHgCH\S 7/ 2 ‘2 3
C—=C
PN COOH
HOOC COOH

(Z )-9-Methyldec-7-en-4-yne-3,3,7, 8-tetracarboxyhc acid
( Z)'9'$ §¥'7'ﬁ‘4‘m'31 397 !S‘Eg Eﬁ @

HEHIFHRSMR, KETRKE, MRESLY. 5. R
BRRIFILGHE, RGRER. Rifi, T8 RENT
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WA REE R

COOH
4 3 2 I 1

HOOC—CH;—CH—CH,—CH—CH,—COOH

31 6

CH,CH,COOH

4-( Carboxymethyl ) hexane-1,2,6- tricarboxylic acid

=R E R KRR ACREREERN, FTLL 46 LB

T “carboxymethyl” #2 BF 2 B 48 .

11.2 IREE

BH&ME, FRRE(Cyclic carboxylic acids) N 43 Ay 2 3 H 1
HEN FEUAS S HEEES Xk, Pz, BN

ATHEH B .

11.2.1 F EHEIRHRER

AEREABEEENRL, HOg - MABRR SBEER

., EXRMREEX, Flm:

<C:>HﬂﬂhCOOH

N
E;jr%}hCOOH
N

N

(HQ?HCOOH

()

262

Cyclohexylacetic acid( B i%)
EIYSE V.

Cyclohexaneacetic acid( BE3% )
e m

Pyrimidin-2-ylacetic acid( BU{{,35)
REE-2-3 2 AR

Pyrimidine-2acetic acid( Bk % 5:)
W NE-2- 2 BR

(5 L KIEFBEEBR)

( £ )-2-(Pyrrol-1-yl) propanoic acid{ At {%)
(2 )-2-(MEng-1-25 ) N AR

( £ )-Pyrrole-1,2’-propanocic acid(BR4EH:)
(z)-MEng-1,2 -8

(B EHFREITHE)



CH,COOH Benzene-1,2-dacetic acid
CH,COOH #*-1,2-_ 7%
O OH
OH

% 2540
0

CHzlf\ICHz(IOOH

CH,COOH
3,4-Dihydroxyanthraquinon-2-ylmethylimnodacetic acid dihydrate
3.4 EREABR - EREATEE _ M _KEY
Aol A KA. BAERERELR, MWL ERE
b, TREAETEMKTHEE EhR——MENBIRRTH.

12 3
HOOCCHCOOH
1

:Nj©3jOH

NO,
2-[ 2-Hydroxy-5-(3-mtriphenyldiazenyl ) pheny! ] propanediorc acid
2-[2BH5-C-MEARE ARE) XX IR K

: |N OCH; ( E )-2-Ammnothiazol-4-yl ( methoxyimno )
acetic acid
HOOC—C
0 (E)-2- Mo mba i (B 0 2 %)
N 3
| || 2 L
NH,
1
H, .CH,COOH (1R,25)-2-Bromomethyl-2-methyl-3-
*“(SI_I;IZB r methylenecyclopentaneacetic acid
3 (1R,28)-2-TFF 42 -F X 3-TF H 5
CHy RbE 2B

263



3 2 1
CH,CH,COOH
CH,COOH

11.2.2 HBEIXHER

3-(3-Carboxymethylnaphthalen-2-yl)
propronic acid

3-(3-REEZE )R

BEEEERE IR A ARG -carboxylic acid” F BR

HRM, RARES, B
COOH

COOH
COOH

Nl »

7 | COOH
HOOC—S 4 12 COOH

264

Benzenecarboxyhc acd  Benzeneformic a
z 352

Benzenemethanoic a Benzoic acid ( B
HRANEA)

ZREMR

Benzene-1, 2-dicarboxyhe acid
*1,2-"F R

Benzene- o-dicarboxylic acid
acid(¥F € 4 )

AP_HFH BR

Phthalic

Naphthalene-2, 3, 6.7-tetracarboxyhc
acid

#-2,3,6.7-FUH R

Quinoline-3-carboxyhc acid
e Bk -3- R

Furan-2-carboxyhc acid
(FFEH)
TR-2-FF M OB

Furoic acid

Pyndine-2,3, 5-tncarboxyhie acid
B&%'2’395'£ $ &



H Pyrrole-3-carboxylic acid

N A% -3- AR
L,
COOH
YA CERRRE A SBIENIE, .
CH; 3-Carboxymethyl-1-methylpyndimum brormde
*ﬁlBr WAL 35 1

2
[;;ll{}hCOOH

11.3 EEETEY

HTFITRREN T RES - RBEAM, HRUYRE
%, fitPhwz,

11.3.1 BAREREHER
AR B 5 5% B8 ( Thiocarboxylic and thiocarbome acids) ) ¥8 2
PHERBAIERKTEREAESR, HS258TMR%E 11.2,

%TV%T"% A LHFROT .
Thicacetic O-acxd Ethanethioic 0-acid

" Mz 0-8 LR 0-
CH,C—OH L1t it f 1

EE, iI—TZBA—TBENRES, iR the” RAEME

IS B— T CMABERNELEL, R REKEA, LG
HEH

O Thioacetic S-acid Ethanethioic S-acid
j BZ 5B ZHA 5B
CH,C—SH |
S Dithioacetic acid Ethanedithioic acid
H R Z B
CH,C—SH ' |
O Thiobenzoic S-acid Benzenecarbothioic acid

|| FRET S8 EEHR S-B

TREREREN, BMETEREN, HE—Ein.,
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4

S
3 2 1

CH,

3-Methylbutanethioic O-acid
3-RETHA 0-K
3-Methyl( thio) butyric O-acid
-HEMAT 0-BK

EEE - EAMBESRIT,

Se Hept-3-en-6-yneselenoic 0-acid
” BR-3-f-6- R 0-8

HC=CCH,CH=CHCH,C—O0OH

7

65 "4
(l)H
=S
H
Cl

N1

= |2 ?H
Ll

S:(II—SH

(\IN]' 2
I 4 _ ‘3
N

3 2 1
trans-2-Chlorocyclohexane- 1-carbothioic 0-acid

R-2-EH O - 1-F il 0-8
(X —Av & AL B IS X m k)

3-Thionicotinic S-acid Pyridine-3-carhothioic S-acid
3-BifCHA S-BR MEme-3- A S-M

4-Azai ndole-1-carbodithioic acid
4-F 25 0E-1-F R R
4- Azaindole- 1 -dithioformic acid
4-BH05IE-1-— BB

S—C(SH), Trithiocarbonic acid =B LM
F11.2 BREEH ARREREN
B R A m—1R #HSEE BENR
] | I N
—(C)—OH —(C)—00H —(C)—OH —(C)—OH
-oic acid -peroxy. . . oic acid -thioic O-acid -imidic acid
(E588) i AE wAR 0-# ¥ HE
ﬁ) IIT—NHz
—(C)—SH —(C)—OCH
-thioic S-acid -hydrazonic acid
AL S-BR &
u P
—(C)—SH —(C)—OH
-dithioic acid ~hydroximic acid
A f5 8%
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BE

il m—AE S E# HE N
]
—(C)—NH-—-OH
-hydroxame acid
REM
| 1 ﬁ’ I
— C—OH —C—O0O0H —C—0H —C—O0H
-carboxylic acid | -peroxycarboxylic acid | -carbothioic 0-acid -carboxamudic acid
(BhESL) HEHFE WALE 0-® HIEEm
ﬁ) Ilr—NHg
—C—SH —C—OH
-carbothioie S-acid -carbohydrazonic acid
BALH S-B B AR
f e
—C—SH —C—O0H
-carbodithioic acid -carbohydroximic acid
“HmAHER kR
i
—C—NH—O0H

-carbohydroxamic acid

HRER

RARWAR— 8L R TR (tautomers) KBRS Y , 1E
BHEBEABEMNENNRAEES BREN, W4 TR
NEABERE, Hln.

S Propaneselenothioic acid ~ Selenothiopropionic a.
CH3CH3C{Se}H P T
[ Te Pentaneselenotelluroic acid
CH, CH2]3C{Se}H R
H{ O} [ ] 0 Butanebis(thioic) acid 1,4-Dithiosuceinie a.
g JCLCH: ZC{S }H TR@ER) B L4 A

REOBRBERBRNBRIALFENF, NREBENELN
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BRTE, RASNTEFEA. BE, KW=FFER" aad " i8H 1K
BB —F R didE, WX TEHZER, TAAREERRE.
HSSC[CHLCSSH Butanebis{ dithioic) acid  Tetrathiosuccime a
TR & oo A B P AR

Se 3-( Selenothiocarboxy ) propanoic acid
H{s Jetci: lcoon 3 (AL P

SeH Selenothiobenzoic Se-acid

- BRBAET Se-B
O Benzenecarboselenothioic Se-acid
PR AL Se-BE

H(l) , 5-[ Hydroxy ( seleno ) carbonyl ] tetrahydrofu-
N

Se=C S CH,COOH ran-2-acetic acid
U S-IERE () B | Sk ig-2-2. 8

5-(Sulfanylcarbonyl ) oxazole-2-acetic acid
0= Cﬁcﬂzcoo}{ 5-(Wfioe 2 B B ) WE M -2- 2 AR
4

11.3.2 R, K. HBRERR

FRE. B, ﬂs&%ﬁ@(mmc, hydrazome, hydroximic and hy-
droxyamic acids) 2 — R HBESREFHERF BT ED,
N T YRS, WA AR .

REFRHFESEEAR, REBTEENBTMHU", B
HREX “aod" BH; RESEEEL, BMES4TEEE,
fr¥, BUWEENMBEEESHRMNEHED,

XA AR BN R : R PREMNEIE T2 5 %—NH.
=N—NH, 3=N—0H B#t, ZBHERELHNEBP “-oc” 5 “-
. carboxylic” AR & J5 B “-ic”, M4 HI#AE imdic” (T 288 ) K “-car-
boximidic™ ( FF W& BR ), “-ohydrazonic” (EZMR) B “ -carbohydrazonic”
(HRERR), “-ohydroximic” ( 5 B8 ) 3% “-carbohydroximic” ( ! 5 % ) ,
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B Ja “acd” (BR) A

“-ohydroxyamic” (B &M, BRI L 0" B EZITTEHRM)
- carbohydroxyamic” ( F 2 & MR ) —NH—OH B B F B A #Yy =

10 %t L4

OH

l
CH,CH,C—NH

OH
NH

Mo

OH
H

E’:NOH

THOH
G H,C=0

Proparumudic acid Propionimudic acid
XA

Tetrahydropyrrole-2-carboximdic acid
PO S u i -2- B R
Pyrrohdine-2-carboximdic acid

ol R e -2- R T M

Methanohydrazomc acid Formohydrazomc acid
Gl 4 B BR

Oxazole-2-carbohydrazonic acid
PE -2 F B AR

Ethanohydroximic acid ~ Acetohydroximuc acid
K8 Y5
Naphthatene-2-carbohydroximic acid
2B

Propanohydroxyamic acid

N-Hydroxypropanamide
RAEEAR N-BRERNBE

Cyclohexanecarbohydroxyamic acid
HePARER

Cyclohexane- N-hydroxyformarmde
WOk-N-ZE T B

F TR ERAR AN E AR AN BRI T

%%—%o
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OH 6- Carboxyhexanohydrazonic acid

| 6 2 I M

M—IEREA —#, LB/ —)ia B & AT 1E AT &
TR N[ FZRE(EE)FE-], “hydroxy(imno)methyl-";
BB R BEE(E)BR-], “hydrazono(hydroxy) methyl-";
FREREE(EBEEER)FE-], “hydoxy (hydroxymmno)

methyl-", #40;
COOC,H; Ethyl 4-[ hydroxy( hydroxyimmo) methyl | benzoate
; LBE(REER) P EIE PR
o
HOC=NOH

11.3.3 2%, BR, d4, W58R

ATAR, BERE J4. B588 ( Hydroxyle,
alkoxyhic, perioxylic, ketomic and aldehydic acids) %% B9 3 Hi fy 4 0 48
REFBTTN, CHdE, BB, MEEVPHLIT. hRER
¥, XEREJLG; T KAH, B EL RS,

HOCH, COOH a-Hydroxyacetic acid  Glycolic acid($§ &)
a-BRLE LM
CH3 CH( OH)COOH 2-Hydroxpropionic acid Lactic acid(3F5E )
2EEAMR FLAE
HOCH,CH(OH)COOH 2, 3-Dihydroxpropanoic acid ~ Glycerhc acid (45
)
2,3-TERNM H w8
CH,COOH 2-Hydroxpropane-1,2, 3-tncarboxyhic acid
Citnic acild(355E )
HO—(HCOOH VEMAM,2,3HE R
CH,COOH F 5 AR
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HOOC—CHO Formylformuic acid Oxoethanoic acid
Glyoxyhe acid( E)
HEtHm SR8 JEM

COOH 2-Oxopropanoic acid  pyruvic acid{ ¥ 52 )
28R []:21-25
CH;C=0

CH,COCH,COOH Acetylacetic acad  3-Oxobutanoic acid
LB 3EA TR
Buian-3-onoic acid  Butan-R-onoic acid
T-3-MRR B-T BB

CH;0CH, COOH Methoxyacetic acid
HERELBE

CH;COOOH Peracetic acid
Ui

11.3.4 Bt . BiiABELE R

M-8 ER—H, BETEREHANT Y ZREE, B
Mttt M5 E . EXRTEREE, E4HBE. B
I V% (acyl halides amides and imides )X 25 4 413k .

HARFHEBENGE. ANE: ARBRRNLE HER,

RBEZ AR -01c acid” & H“-oyl”;

84 B 2 R ic acd BN 1"

FEIR I SRR A 7] B -carboxylic acid” 4F 7 “-carbonyl”, &
Bl F .

HCO— Methanoyl( i Methanoic acid 1M 3 )
H

Formyl( 1 Formic acid T 3 )
S %

CH;CO— Ethanoyl( H1 Ethanoic acid fij 3 )
LB
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GZHS CO_

—0C—CO—

—OC[ CH, ],CO—

CO—

|
—O0C—CH,CHCH,—CO—

C6H5 CO_

272

Acetyl(H Acetic acid T ¥ )
.7

Propanoyl( i Propanoic acid 1 % )
] i

Propionyl( i Propiomic acid i 3 )
3 Hh Bt

Ethanedioyl( H Ethanedioic acid T 3k )
LBt

Oxalyl{ 1 Oxalic acxd M 3K )

Hh

Propanedioyl( i Propanedioic acid T 3 )
N R

Malonyl( HH Malonic acid ifii 3 )
HYRB

Butanedioyl( 1 Butanedioie acid ifi 3 )
T M

Succnyl( 1 Succinic acid i € )

E8:2]. 5

Propane-1,2,3-tncarbonyl
(H Propane-1 ,2,3-tricarboxylic acid 11 3¢ )
Hhe-1,2,3-=H 8’

Benzenecarbonyl ( Bf Benzenecarboxylic acid i
¥)

R HB

Benzoyl( 1 T Benzoic acid ¥ )

ZEEM



Cyclohexanecarbonyl
CO—
(H# Cyclohexanecarboxyhc acid m¥)

O ke B

CH,CS— Ethanethoyl (i Ethanethoic acid i€ )
LA
Thioacetyl( 1 Thioacetic acid i 3 )
B Z Bt
PWMLLE, THRKZHNBREESBIGHE, MFEEHRAH
BMESNEFHEREL, SRS HE, BARELERAHZIL
LR, BHE“carbonyl”HiIEH B, BKE, SBBE(H carbonic acd
i1 3% ) A fa] — 4]
11.3.4.1 Bt
ML BYRETL, GEEZK, MEUSALER,
BERl SmAnan s, AR AD LKL, YEMEEEN TIEME,
LB .
CH,COCl Ethanoyl chlonde Acetyl chlonde( & % A )
. RERE R

C,H5COBr Propanoyl broide ~ Propionyl bromude
]3] 7 Bk TR

I0C[ CH, ],COBr Butanedioy! bromide 10dide
T omR#
Succinyl bromde 10dide
BE R B R B

C¢HsCOF Benzenrcarbonyl fluonde

EPBR
Benzoyl fluoride
LEEBR
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c Cyclopentanecarbothioyl 10dide
(i)‘,—s S R4

I Cyclopentane( thio) carbonyl 1odide
A a4 et
8 carbothioyl BX thiocarbonyl YEBRA B BE#STT o
Cl Benzenecarboximidoyl chlonde
| £ EEMA
CeHs—C—=NH

“ carboximidoyl” F YF. 4 BE H “ carboximiche acid” B & B2 AF 1
[LTp; 38

B X1 1 B 25 B € 3 2R “halocarbonyl”,  H 1% 19 F B 2 34 o9 #K
B, REREEmOaE, fin.

BrCO[ CH, ],COOH 5-Bromocarbonylpentanoic acid
5-7R BB AR
EEBELEE K
(;o()céﬂ5 Phenyl 2-10docarbonylbenzoate
COI Phenyl 2-1odocarbonylbenzenecarboxylate
2- T B E K FP AR

2 CH,COOH 5-Chlorocarbothionylnaphthalene-2 , 3-diaecetic
3 CH,cooH

5-[ Chloro( thio) cafoonyl] naphthalene-2 , 3-di-
S—CCl aecetic acid
5-RHHLMEZR-2,3- LM
EEERFREXB T, BLEFUFHRELHE, BBEHRK
%, AR, TRENERFIEBREURFSHIERH
M, BERIXFEN,
11.3.4.2 BERZ
P e i 2% — AR 3% T 5 R N
(1) EASBHEREN, LTS EAELT, HERREE
1A B “-oic acid” 8% “-1c acid” Z K “-amude”; BNV R KRR,
28] B “-carboxylic acid” 3% 247 “-carboxamude” .
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Q) BMfAdrs, MEBRERANENBATY, UBEN

GIE 2

(3) YERTZET L carbamoyl” 36 75 B H BE AL .

B A&EFIERIT -
CH;CONH,

A ZEBAO WA, (EER a2 MG R IEA,

CH,[ CH, J;CONH,

CH,[ CH, ],CS—NH,

C¢H;CONH,

CH;CONH—CgH;

Ethanamide Acetamde( & % )
Bz R BB
Ethanoylamine Acetylazane

LI ER R E A
Pentanamde Pentanoylazane

TR Bt Rk 1% B
Butanethioamide

T AL B

Benzenecarboxarmde Benzamude(I % )
Z4 F Bk i ZEEMK

N-Phenylacetamde ~ N-Acetylaruline
Acetylanil:de
N-EBEZBKE  N-ZBEE

e 3CHE {8 Bk BR A9 K B BUAR FR 9 “-anilide” BT UL AL R &

“- de”o

UCONH“QHS

1
mLCONHOH

Cyclohexane- N-Phenylcarboxam:de
N-(Cyclohexanyl carbonyl) anuline
Cyclohexanecarboxamlide

N-EEFCHF B N-IFC L BEX I
I e P MR R

N-Hydroxyfuran-2-carboxarmde
-3 2R 0K 1 -2- F o
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COOH 2-Carbamoylbenzoic acid
CONH, 2B P AR
“Carbamoy” & 3 B BE A i 12 W 1&, W] A “ amnocarbonyl

RZo
4- Acetylmorpholine

O N—COCH
N 3 4-Z B NG mk
NHCOCH; 1-Acetamidophenazine
N 1-Z. B & 2y
CE N-Phenazin-1-ylacetamde
o
N N-W}8R-1-%& 2. Bt &

EBMEXBERFEAMBAESRAEATERLY, BHRE
AR TERREIAAAENEEUBR/ER G, HIEAET
M HANEE AR, X,

N

E;;]—CONH L NI f COOH
7

. 7o S

COCH;

9- Acetyl-6-( pyndine-2-carboxamido ) carbazole-3-carboxylic acid
9-Z. B-6-( Mk B -2- FF MR SR A ) ko -3- I R
9- Acetyl-6- ( pyndine-2-carbonylazanyl ) carbazole-3- carboxylic acid
9-Z Bk-6- (ML BE-2- H BE R e B ) R k- 3- Y AR
nETR, BERWEAVTLUEEGE, MALNEETIEGE
B, MZBNFEENKGEE RS, BitHamil AR\
REN, TREUTEH:
CH; CONHCOCH; Acetyl(propanoyl)amine V- Acetylpropionarmde
LB (M) N-Z Bt 5P B R

Acetyl( propanoyl ) azane
LB ) ' b

(CH;CO),NH Dracetylamne Dracetylazane
“IMEE ORMERK
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(C¢HsCO)3N

CsH;s COHNCOCH,;

Trnbenzoylamine Tnbenzoylazane
SHEHEREE KT RERNS
Tris( benzenecarbonyl ) azane

£ (Fp R )AL

Acetyl(benzoyl)amine ~ N-Acetylbenzamde
CEBE(EHBE)E NLIBEFEEK

Acetyl(benzoyl) ( quinohin-2-y]) azane
Z B CR AR ) (Menbk-2-5 ) Bk
N-Acetyl- N-( quinolin-2-yl ) benzamide
N-Z.B- N-(MEg-2- 35 ) 3 B B I B

TR ALY 5 — A5t dazane” (i “hydrazine™ ) B 5. BE 3 7> )
#5325 % S B “hydrazmde” , 3 LA R R B B 1R BB “-o1c acid” X
“ic acid” BX, “-carboxyhc acid” 43 5| 2 A “-ohydrazide” B “-carbohy-

drazide” o

C,HsCONH—NH,

CsH;CONH—NH,

Propanohydrazide Propanoyldiazane
BB 1.2 k- <

Benzohydraznde Benzenecarbohydrazide
2 R B
Benzoyldiazane

PR B

BiE AW, RAIBE, R, HH—-LRRENEL.
(1) “amide” R EH , FAEGIKITREG B M HBRE,; &
EREAYREBEERR, BSRERESHK, Flm.

CH;CONH,

NaNH,

Acetamide( Bt ) Acetylazane(FUX £ )
L% B R 5t
(BRE_ANMARLH, BREFIBREH,
HEARER)

Sodium armde
AW
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(2) EWwE, ENRERESIAYE, RFHAFEHTH
“azane”, AGE—iF, BARLREXHFIFE L A amme” f&
(3) ,N—NH, 2L N 8 5 “diazane” — B g, BR, IH®

Z B “hydrazine” .

i
CH,CO—N—NH,

( CH3 CO)zN“_N( CI'I3CO)2

O
U-CONH—NH;_

|
CO—N—N(CHy),
CH;

N-Ethylacetohydrazide  1'-Ethylacetohydrazide
N-Z. 3 LB 1'-Z. % 2. Bt Bt
1-Acetyl ethyldazane

1-ZB 23 Ak

1-Acetyl ethylhydrazine

1-ZREZH R

Tetraacetyldiazane Tetraacetylhydrazine
1. 2 e 74 Z B B Bt

Tetrahydropyran-2-carbohydrazide
Tetrahydropyran-2-carbonylhydrazine
17 P - 2- Y A
Tetrahydropyran-2-carbonyldiazane
PO -2 B O — R

N, N', N'-Tnmethylcyclobutanecarbohydrazide
N, N, N'-=HEIFT e B B

1',2’,2'- Tnmethyl( cyclobutane ) carbohydrazide
1,2", 2- =B E (R T %t ) H B
1-Cyclobutanecarbonyl-1, 2, 2-tnmethyldiazane
PR T e B R-1,2,2- B H
1-Cyclobutanecarbonyl-1,2, 2-tnmethylhydrazine
-3 T Ge i BEAk-1,2,2- = BB

BIfE 2 ¢ EMAERR, AESEE, —RnR e
W, FAASRBAGEEESELRESTN. YR, EIIHE6E

fERT 48, #jan.
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C>H;s

2
|
CH;;CON—lTICOOH

CH,

4-(2- Acetyl-2-ethyl- 1-methyldiazny! ) benzoic acid
4-(2- OB H-2- 2 -1-H B R ) KR
4-(2- Acetyl-2-ethyl-1-methylhydrazino } benzoic acid
4-(2-ZBE3E-2-Z - 1- P EM R )R PR
A — R HOR Z 8 —CO—NH—CO— ML & v & 2,
IR —ICRER 15 B “-dhore acid” 3% “ic acid” BX, “-dicarboxyhe acid”
45172 7 “-imde” 8 “-dicarboximude”, H11F N B I B BE TV R,

5 0O Buteneimde 2,5-Dioxo-2, 5-dihydropyrrole
3 " INH THRIBEWRE 2,5 EA-2,5- T Hitw
4 Maleimude 2, 5-Dihydropyrrole-2, 5-dione

o 3k B Y B% 2,5- A Mng-2,5- K

5
@) N-Phenylphthalimde
2 i -2 3 BK P W7
3 N-Phenylbenzene-1 , 2-chearboximde
0 N-FRIHE(K)-1,2- B W RE

2-Phenyl-1, 3-dihydro-2 H-1somndole- 1 , 3-dione
2'%&'1 53‘—_—.-%'2}]'%“5"%‘1 ;3':m

5 (o) Butanemrmide Succinimide
3< TIREE  REMTEK
INH
4
570

UE&FIBEERIER, EERHEFRMRE 2R,
O  HOOC COOH
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7-Phthalimideanthracene-1, 3,9, 10-tetracarboxyhe acid
7-BRBEE B A ¥-1,3,9,10- M &

7-( Benzene-1, 2-dicarbonylamino ) anthracene-1, 3,9, 10-tetracarboxylic acid
7-(CK-1,2- _ AR E ) K-1,3,9,10- 4 F 8

11.3.5 #HAdH

5 FI 5 (Salts and esters) B 92 3C fip 4% M2 5] L #IRAAML, FrLA
WE—E#H, ARAMNREPX, EHWEE, RENEHLBELRE
BiBZE, BERVLENF N,
11.3.5.1 %t

AULENE AR —H.: HE TR, F8Es#&, BB
N H R B “-1c acid”ZE N “-ate”, EBET

CH;COONa Sodiom acetate Sochom ethanoate
ZIBH LM

C,H;CSSK Potassium dithiopropionate  Potassium propanedithioate
AT AR W H AR

EF, A “ditho-" WA EARE, RFHE &R, 5K
ARG
OOC[CHz]zCOONa Potassium socdiom butanechoate
TR
Potassium sodiom succinate
RHIR B
(Bt , MEFKIALTFREIF)

COOK Amminomum potassium phthalate
COONH, BLRR 5% &

Amminonium potassium benzene-1, 2-dicarboxylate
E-1,2- R
CH,COOr

Na+ HY
[CH,1,C00"
Sodium hydrogeh 3-[ 1-( carboxylatomethyl )-3-naphthyl ] propancate

3-[1-GREPE)-3-ZFE]RBREAH
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Afh B, HEEETHT, ZEAAR LY
- EERBR, YREART, TREESFKNNER VEA/ER
WK, TRZBAGMEBIMN LG UKL A X, FFUA
cmboxylatomethyl WPE, MIREATAESEEN, KA 6EE

, BAARERE2BEN, WRE B carboxylmethyl” A i A X

FEOEE S ERKE!
11.3.5.2 B

MM AR TH, RELTHEFHBURBEENE

RpwT
HCOOCH; Methyl formate Methyl methanoate
WL RS HRR PR

X EAL, EMRREH, HXBERTEHBE, &, &
HIRRER

HCOOC,Hs Ethyl formate Ethyl methanoate
B 2B H 8 PR
CH; COOCH; Methyl acetate Methyl ethanoate
LMW B . Ly
CH;COOGC, H; Ethyl acetate Ethyl ethanoate
LR LB
CH;00C[CH, J,COOC,H;  Ethyl methyl butanedioate
TZBPERE
Ethyl methyl succinate
] G

NH,O0C[CH, };COOC,Hs;  Ammomum ethyl pentanedioate
RS
Ammomum 4-ethyloxycarbonylbutanoate
4- CHBBE T MR (B F i e)
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COOC,Hs Ethyl methyl terephthalate
SR _HET RO
Ethyl methyl benzene-1,4-dicarboxylate

#-1,4 "W BEELE

COOCH;
[ CH,1,CO0C,H;
2 CH,COOCH;
Ethyl 3-(2-methoxycarbonylmethylphenyl ) propanoate
Q-HERPEEEL)NRLE
COONa
CH,4
2 I
CH,COOCHCH;

Sodum trans-2-{(1sopropoxycarbonylmethyl) eyclohexane- 1-carboxylate
fe-2-( R NEHKH BE) RS -1-H R

CO0
| K*Na* H*
"O0CCH,CHCH,CO0
Potassium sodium hydrogen propane-1,2, 3-tnicarboxylate
HEe-1,2,3-=HREME
XR— PN AERAHE:, AWE EShREEEE—1

RE A SR AT ELSERF, AN S hydogen XAEH

¥, BUHFER
] P

CH;C—CH,CO0C,H; == CH,C=CHCOOC,H;
4 3 2 1 4 3 21

Ethyl acetylacetate Ethy! 3-hydroxybut-2-enoate
LM 3EET-2-HMRIEE
Ethyl 3-oxobutaboate Ethy butan-3-onoatel
FERTHLE T-p-BAMR L B

LRFEZUSYREERAAREMREREY, ZTE5AK
Y A a4, MARBIRETE
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11.3.6 A&E5AE
11.3.6.1 W

IS (Lactones) B 5 40 T N B B Y 2L 55 SR BRI K 01 A4 LY
HoRfE, EMNARTHRERGE, NEENGEEROERIESN: B
BSI IR E“-1c acad”“ " 28 B “-olactone”, H.7E“0” 15 “lactone” ( M T
EOETSMHAREEZIHET)ZRERBEZAMIK, L6
wE

9] Butano-4-lactone Butyro- y-lactone
g 43 21 T4 MBS ReBR-7- N Bg
g4 Tetrahydrofuan-2-one  2-Oxotetrahydrofuan

P & vk 1 - 2- A 2- X DU Sk g

, O Pentano-4-lactone Valero- 7-lactone
(H—¢, )] RM4NEE  HER-y- AR
B a 5-Methyltetrahydrofuan-2-one
1 5-F 3 1 < B g -2- B
0 5-Methy!-2-oxotetrahydrofuan
C%M B 2 LR IO B
a2 (E 1 B2 AF—-PECRFEET RS R E K

w5, FRANLEGAPRAIEEOAR)

Phenanthrene-1,10 9,8-is{ carbolactone )
B-1,10'9, 8- (HF M AER)

Phenanthrene-8 , 10-dicarbo-1,9-dilactone
B-8,10- _HRR-1,9- — AR

Phenanthro[ 1,10-b¢ 8,9-b'¢’ Jdifuran-4, 6-chone
B-[1,10-bc 8,8-b'c' | —WiWi-4,6- -/

EEX=ITwA0FEEREHS, BE—MRUZHATGE
B, BERET TN IR GHFHE,
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0O 1-Oxadecahydronaphthalene-2-one

O
m,  LEREEOE
43

2- Oxablcyclo[4 4 Q]decan-3-one

9 O
910 3 & 2 2-H R[4 40]-3-F4
81 o3
6 5 O 4, 8-Methanooctano-5-lactone
7 | ] 3 4,8- 4 £/ -5- PO s
8 442
EXPTHNEBEH=1Tama2%HEE WA EEMERYE, MAAK
A,
11.3.6.2 &

Wi TR L — 2 T KB AEBY, R %R KB (anhy-
dndes), FrLldr 45 B2 BR 17 B “acid” # B} “anhydride”, 1R $%#%
AAZERIA], fifn.

(CH;C0),0 Ethanoic anhydnde Acetic anhydnde( &% F )
LR LBRET

( CH,CO ) ,0 Propanoic anhydnde Propiomc anhydnde
W& 1M BR BT

(CeH5CO),0 Benzenecarboxyhie anhydnde Benzoic anhydnde
A H R TEEMR

HE I BRE R mE S, AikBRRETHARS LW R4
B EL, ZHE K “anhydnde” BRETER R AR,

R, ARIEERSA R8BI E 5 S0k A g k.
ATILERY KABFESGZHKR LAY, XAOSHL, £
REERRCARN, (EZE—JF, 2607,

(CgHsCS),0 Thiobenzoic anhydnde(4% & 4 )
WA E EERE
Benzenecarbothoic anhydnde( 5 4542 )
B AR AT
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(CsHsCO),S

(CeHsCS),S

BrCH,CO—0—
COCH,C

(“anhydride” X 1~ BF 3 By 2 AU B )

Bis( thiobenzoyl) oxide(fIF1% , HALWEFIZ)
FHRRAETR)

Bis( thicbenzoyl) ether(fNFi4% , B¥2HI#)

AC (AU B BE ) B

Benzoic thicanhydride( 5% %€ 4 )

LR ERAE
“thicanhydride” (#LAL BLAL T & ET)
Dibenzoylsulfane (5 4% # BU 4 )
CEPRERL

Dibenzoyl sulfide( R4, 2%]42)
iy i) 2

Thiobenzoic thicanhydride

LA B BE AR ALY

XERE SRR T

Bis( thiobenzoyl ) sulfane B 4% )
A(MAREFRE)H5R

Bis( thiohenzoyl) sulfide( M F14%, K51&)
A CBRAC K B ) B

Bromoacetic chloroacetic anhydride

RLREZREF
(HARCBSRIBAREHE)

Butanedioic anhydride Succinic anhydride
T BN BRI ML BT
Tetrahydrofuran-2 , 5-dione

A km-2,5- 8

2, 5-Dioxotetrahydrofuran
2,5- ALY kg
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pag
<s
Oﬂ

4@@%%1%1

wzuﬁﬁﬁﬁﬁkﬁﬁo

O 1 O
R
g
O O

HCOOCOCH,
S 0
|

CH,COCCH,
i

CH;CSCCgH;
D7

CH,CSCCgH;
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cis-Butenedioic anhydride  Maleic anhydnde
W T #6 — BR T 2P J.4 0
(55l RS 18 4 IR A i BT )

Phthahc anhydnde

BE R Y

Benzene-1,2-dicarboxyhc anhydnde
-1,2- _FRE

1, 3-Dhhydroisehenzofuran-1 , 3-dione

1,3- 2RI UL mE-1,3-

Benzene-1-acetic-2-carboxyhe anhydnde
#-1-Z. 8 -2-F Bt
2-Oxa-1,2,3,4-tetraphthalene-1, 3-dione
2-H7%-1,2,3,4- A 2%-1,3- 9

QWAL RO AE AT B

Naphthalene-2,3 6, 7-tetracarboxylic dianhydride
§'2!3 617"mEF§:m

(H92,3,6,7 W MREB 4 F R4 —
i)

Acetic formuc anhydnde
LB BB

Benzoic thicacetic anhydnde
PR 2 BRET

Benzoic thioacetic thioanhydnde
PR Z M AT

Acetic thiobenzoic thicanhydnde
LEHmAVE P MR



S S Thicacetic thiobenzoic anhydnde
|

WA 2 BR B A0 A AR T
CH;COCCgH;
C¢HsCO—0S0,C, H; Benzoic ethanesulforuie anhydnde
B 2 i MR T
S 0 Propanoic thicacetic thioanhydnde
. PR B 2 B LT
CH3 C—S—C C2 H5
C, Hs CSOCSCH; Thioacetic thiopropionic anhydnde
TTRAWAN L RAW Y Y
C,Hs COSCOCH; Acetic propionic thioanhydnde
LA BRTALE

o

OCHQg—O—C
O:COOH
Cyclobutanecarboxylic 2-carboxyphenoxy-( thioacetic) anhydnde
HTHRE2-REXEE(HALIR) B
nte, REXNAFEEERDER, EXFEREFE LD

INER

NO
O 2

I
cid—o-so, <)

CH;
lodoacetsc 3-methyl-5-mtrobenzenesulfonic anhydnde
BB 3-H -5 R R PR AT
N
0 6

|
ICH,C—0—S0, @ COONa

CH;
Soidum 4-(10doacetoxysulfuryl }-2- methyl-6-nitrobenzoate
(R BFTRE)-2-H -6 EEH B
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B, BE—HIUBTFRARNLZH, HOREGRE S
ERT T o H BB sulfuryl” — 8 % 5 B Bt " sulfonyl "R [E], 3510
AR — A K5,

11.3.7 ABtE., ABERKSH

AR BERE, PIBET R 5 BE (Lactams, lactims and nitnles)iX 2§
HEMEBEERRPENBERNTED .
11.3.7.1 ABEKE, ABEERK

PBERE “lactam” T WS 1E4r FHEHBMBARSREBR KE®
HWREEERTEY . CHAB TR ‘lacum” — M XN EERHY
(tautomers) . Ay 45 19 B & 25 1 F 9 BB “lactone” SE2 M. BER K
I, WALz M, Fln.

s N
Butano-4-lactam Butano4-lactim
T-4HNBtRE T-4- BT i

Butano- ¥-lactam Butano- y-lactim
T-r-HBE T-r- AR
Butyro-4-lactam Butyro-4-lactim
A% BR-4- PN B iR B R -4- P9 Bk W2 R

Butyro- 7-lactam Butyro- ¥-lactim
MM-7-NBERE BBy AT
Pyrrohidin-2-one 3,4-Dihydro-2 H-pyrrle-5-ol
niL A% - 2- R 3,4 " F-2H-MEE-5-8
W& P 0" (BMITTE )5 “lactam” 6] HI B F Fm X 9] B R4
FHREMK, RARHER B E LB F R R AR B,

I

H ?H3 OH
O N
CH_’;CH—U CH3CHU
7 6
2
4 3

6-Methylheptano-5-lactam  6-Methylheptano-5-lactim
6- 1P 3 BB -5- P Bk Bk 6- B B BE-5- Py E TP i
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5-Isopropylpipendine-2-one 5-Isopropyl-3,4, 5, 6-teyrahydropyridin-2-ol

5-5 9 3 0k 1€ -2- A 5-%PiEE-3,4,5,6- 10 S ML0E-2-RF

P AN E A O RS . B MR IR,
11.3.7.2 f§

AT HCN R SR BB ™% RCN, EHKEHN
R BRI, Frilar Rk, BETTHRZ ARELY
K cyanides”s LR, LA HRELIAA, RENMEMNHE, B
THROMHXHXRHAELKSE, KL AENXRRETE
11.3 ¥,

£ 11.3 5 cyanide XM EEIFLIETH

- S i 8 % HRERAR
—CN cyano- cyanide
& iy
—NC isocyano- 1socyanide
R RRY
—QOCN cyanato cyanate
WEE WA (i)
—NCO isocyanato isocyanate
RHBRB G 5 WAREE (Hh)
—ONC fluminate fluminate
HRRE B ()
—SCN thiocyanato thiocyanate
iR (RAMER) BRACNCBR B (£h)
—NCS isothiocyanato isothiocyanate
FRANBRES FHARMRE ($)
—SeCN selenocyanato selenocyanate
W B A AR ()
—NGCSe isoselenocyanato isoselenocyanate
RBARBRRE 5 AR AR ()

X B E— SR A A 4
Acetonitrile( 3 B acetic acid)

CH,CN
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CH, —CHCN

5

43 2

1

CH3CH2CH2(|ZHCN

NC—CHCOOH

S

(CH3);N \3

1CH;

7
4

COCl

290

OCN

CH,CN
—C=0

+
N—CN

b
2 BFy

Ethanemitrile(3€ B ethanoic acid)

L&

Methyl cyamde
FAL T 2

Acrylomtrile( Acrylic acid)
Propenemnitnle

P& R
Vinyl cyamde

AL

2-Methylpentanentrile
2-H AR

Pentan-2-yl cyamde

FALL-2-%

Cyancacetic acid

WHELB

1-{ Cyanoacetyl ) pipendine
1-(HUHE 2B ) IR e

Cyanomethyl pipendin-1-yl ketone
B EE (R E 2 )

1-Cyano-4-( dimethylamino ) pypndinum te-
trafluoroborate

MEARE R4 (O EE)RES (F
Tse)

2-Cyanatobenzoyl chlonde
MEREEPHRA
2-Chlorocarbonylphenyl cyanate
- AN



SCN Phenyl thiocyanate
E:j/ AT R A
Cyanosulfanylbenzene
F o FE %

SCN 2-Thiocyanatobenzoic acid
- ERR SRR
COOH 2-Cyanosulfanylbenzoic acid

2-FEE B A B R

NCO 1,3-Phenylene dnsocyanate
“HEMR 13- AR

NCO

CN CN

|
NC—[CH, J,—CH—CH—CH,—CN
5 4 3 2 1

Pentane-1,2,3, 5-tetracarbomtrile
XAE-1,2,3,5- M0 B %
EAELHERNESH L ZTHMBEEEER LT, B car
boxylic acid” 3 A “carbonitnle”, R, LITRELTREE M H
—3, ALFERE, TH/dr ot H SRR R &4,
(|3H2CN
NC—{CH,);,—CH—CH—CH;—CN
54 3 2(|:N |
3-Cyanomethylpentane-1,2, 5-mcarbonitnle
3-WEHE M AR-1,2,5- = H B

CN Benzominle Benzenecarbomtnle
WA
@ Phenyl cyamide
;AL
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11.3.8 BbEcBE 5 R EcBEBR
TP RET R T B, NS IBERR S R
B2 (Amic and amilic acids) 45 . % An A FEJR " ER R 4% & i 24 B

B WA, #m.

NH,

|
0—C—COOH

NH,

|
0—C—CH,COOH

COOH
CONH,
0

Oxalamc acid{ B3 oxalic acid AF % )
B R R

Carbamoylformic acid

25 P B R

Malonamic acid( i malome acid 25 3% )

48R PR B
Carbamoylacetic acid

HAFB LM

Phthalamic acid  2-Carbamoylbenzoic acid
B W iz AR 2-RAEFBA M

Succmanihe acid (H succime acd %5 3k ) 5%
KRB

3-( Amhnocarbonyl ) propanoic acid
(EFHREPR)AR

WHAPRHERERER, . aniline, FFLUEL L3, T
FoANMAREREE, TR RS phenylazanyl, I inEH
Bt 2 7 B amunocarbonyl, X B MR E S, BN NK

BREDNEF T %,

BERSERBMML, ELURSGE TR EES A B AR
ERM, Flin, Z =8 "ethanedioic acd” B — MR EC BERIL T,
PRABHARERB L B HRIG, EHaBECEEN, &

%_‘iﬁo

BEMRARSL, R EESA—ELITET,
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IR SESHE RN ST AR SRR SHIE AN SIS ANE QTHE SHIR TR ST S1ITE VIR QMIE SITIR SITIR IR JTUE Jih)

T12E FERELSD
(Compounds containing nitrogen)

\IH‘,OIIHOHH*HIIOIII!OIH&OIII10!|H¢HI!¢III10II!\‘IilI#IIHO%HIOHHOlIl\tllilolﬂlttllittlll’lillflll\OHIIOIIIIOIIH‘%IILO]I!I‘

DI NH; R e, ERN=1TRIEFo T8 BA, TEMAE
H— R F)—% (primary), — K (secondary), =& (tertiary) EHIH L
5 B AL& 9 (Compounds containing nitrogen) LA 2 & 9% B F 1y — &
BE 7 2 (quatemary) 853K, 117, HIUERRAKESH, H, &, =
R/AMRRBFRIE, PENETEH, X—S5B0EMNELAR,
MREKELEMENBKEFHER, #, . B4 EE—BEE
REMMBE, TH, WETHELY, HREHRREMN,
Bk B, MATAYUREZRAMNENALEY, X8, IKKREF,
WK BABR B -amjne " YEF B, “amino-"1E18] 3k Y& 2,

12.1 BHHEE

12.1.1 18k

HIC I # i — T % LB (Organic amines ) 59 18 % ( Primary
amines) X B =R B P, 4175826028403 70 L {3 gk
H, #FHERE 12.1

R12.1 KEANBRREMWABALERHTY

I 111119
ISP SIS PSP Pl

NH; & R HU, W% W R
R—NH,; azanyl (R x5, B IEH) azane( B 4%, B 1IF H0)
aminy}( 2% ) amine(B% , Bt % )
amino( 4 2 ) LL i
R—NH—R’ azanylidene( B\ 5t I 2 , B IE ) azane( B 5% )
aminylene( ¥ & ¥ ) amine( fi% )
imino( ¥ % , B % ) imine( J7 B% )
nitrene (&, BME, 7% ) Ll b fE %
RR'N—R" azanylidyne( 2 I % ) azane( F ¢ )
azanetriyl (5 = 2 ) azane( B 5% )
aminetriyl( £ =% ) amine( f% )
nitrilo( 8 2, B FH ) VL EfE %
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ERGHEIAYERT, RICHE, Hump e RH--
ane” fERAIB YR “SE”, —MAZEZITTEM AL, NH; #ZECHf
BEHN: “azane” FIFERES”, “amine”BH —HIFK, PIFERK,
BRE M. HWRAEL, SBMHE.

P18 {8 #% (Primary amines) 2§ NH, H & R — S BC 9 F
Hatk. HarZ@WAUT =ZfELk:

(1) LL“RAE" (-azane) JriHk, BUREMRTE, SORPOEMEN1;

(2) BL“BE” (-amine) A&k, BUREMENE, X R LW

A8,

(3) PA“B&"“-amine” K54, ARRNBELRERRE <",
TAMUEMERS ST, AN, ARERNEGELHE,
(4) — AR AR R A SRR

SE X R AN .
CH;NH,

Methylazane (azane 3 8 {&, BILMH4)
Methylamine (amine 8}k, B 4%)
Methanamine (amine 24 /5 4%, KRN &%)
Azanylmethane( methane 4 &, B{L& &)
Aminylmethane( methane I &, B4 %)
Aminomethane( methane X &k, B E)
H 2R b 5P i H
RERR  HRxPk

oS o R 2 R SRR TR L, 44 SO

7, HEA—EHE,
NH,

_N.__NH,
J

294

Cyclohexylazane Cyclohexylamine
e RRL e R
Cyclohexanamine  Azanylcyciohexane

W e HeRE R RIF O 5

2-Pyridylazane Pyridin-2-ylamine
2- Mo F b g -2- i
Pyridin-2-amine 2- Aminylpyridine
mth e -2- i 2-F A0t



Indol- 2-ylazane Indol-2-ylamine

| BIGREE  BIRE-2-EK
N 'NH,  Indol-2-amne  2-Asanyhndole
ng| W -2- i 2- R B 15|k

(1) (1,1’-Bimaphthalene-3,3',4,4',5-pentayl) pentakis( azane )
(1,V-"Bk23,3 4.4 5-HE)LEMKR

(2) (1,1’-Binaphthalene-3,3’,4,4’, 5-pentayl) pentaamne
(1,1--Wk2%-3,3,4,4' ,5- A3 ) A%

(3} (1, 1’-Binaphthalene)-3,3’ ,4,4’,5-pentamine
(1,1'-—Bk%)-3,3' 4,4" ,5- K

(4) 3,3',4,4' ,5-Pentazanyl-1, 1’-binaphthalene
3,3,4,4',5- RS HE-1,1'- "B E

HEEEMEQ), (2), G)=Mdaat, (1)5(2)#AER
Rég 2, LLAE S “azane” K “ amme” 4, (3) W2 LA R
“amine” A E KUY G EEW, 2 FHIL wLEFEOT
R

(1) HA"azane” B—PE -G, FrLIMIES, HIHE 8965 H0H
1 “pentakis”

(2) “amme” IEE B8, FFLLAIIES, 8@ 86 % H
“penta”, H “pentaamine” #T £ P ) “-aa-" FHEE — 1T %", HRH
“amme” fE 114,

(3) “pentamine” AR &k, NEWEBMH, LA —

A“ Yy
I a o

(4) “pentazanyl” ANEEE, (X/EFRLEHE/R, FFUE —
™ a”,

JLF-— YA REAR AT R “azanyl-", “amino-" 2% " aminyl” {F BT 4 fiy
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o UWEmBE R —MEAEY, ARG ERNHIIEGH LA
%, RERET, fEAMm, BHEEZNE,
BEUHMKRY, MEARZ, BREEHE,

H,NCH,CH,OH 2-Hydroxyethylazane 2-Hydroxyethylamine
2-Hydroxyethanamine Ethanolamine
2- Azanylethanol 2- Aminylethanol
2- Aminoethanol 2-Azanylethyl alcohol
2RRZERI 2RELER
2-BH K -
AR E T 2-HBA LM
OH 3- Amunylbenzene-1,2-diol

OH EEE-1,2- M (—OH BB %)
(X — B A BE fiy BB AE 1K)

NH,

CH,CHCH, Isopropylazane Isopropylamine
| REREL  RAEE
2- Amunopropane 2- Azanylpropane
2-BEAL 2-BbEH S
PR PR a2 BB LRV AE R B, RfEAE R kot A
“BE”, FHEHURIHE, TUEEUELFERETE, RE
AEAIR, Him.

NH,

CH,CH,NH, Ethylazane(1) Ethylamine(2)
LERAR R
Ethanamne(3) Amunylethane(4)
LI =

LA_ERER AR 48 P B RN R IR, RE A4
PIRER—Y, BRQ)BERHHKA, HEXNER R, £4
WA, BERBER -amine”, A GEZZHFEM LB HE, X
A BT R, BEIREAR, BEEX,
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12.1.2 1S5k
12.1.2.1 HRBEAE

fh % 5 A% (Secondary and terhary amines ) — & #F X “-azane” BY

“_amme” N EHE, #)40;

(CeHs),NH
(C,Hs),NH
( CH,4 )3N
(BrCH,CH, ),NH
OH
] 2 3r 2"
NH( CH,CH,CH,NH, ),

Diphenylazane Diphenylamine

THEERR TRRE
Diethylazane Diethylamine
—_ZER —ar-T

Tnmethylazane ~ Trimethylamine

=W ER =R

Bis( 2-bromoethyl ) azane
RL(2-TR 28 ) Bk
Bis(2-bromoethyl ) amine
M(2-RZ )Rk

2,2’ -Dibromodiethylazane
2,2- R EE
2,2'-Dibromodiethylamine
2,2- "R B
(FEHRAREEA R, BUAFMA K G AR)
3,4’ -Iminodiphenol
3,4-WLAE XK
3,4’ - Azanylenediphenol
3,4- R XM

3,3’ -Iminobis( propylamine )
3,3 -MEEN(NERK)
Bis(3-aminopropyl ) armine
ARG-BENE)
3,3'- Azanylidenebis( propylazane )
3,3 - WAL E R (NERL)
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N(CH,CH,0H);

N( CHz—(|:H—CH3)3

OH

12.1.2.2 AREAE
YR EFEIR=EARERAREN, ZARAEOGTEERESR
DLF =B . H—, URsEAEE, ZEH-2ERSRIRMA
Zy HZ, n— 1 EFRmBEEas, H1oEEE N—JH
Ziy H=, UEAEE, —REZANHERAWGE, BEWT .
C,H;NHCH,CH,CH,

298

(|3H2Cl
N_"CzHS

CICH,

Tnethanolamme  Tns{ hydroxyethyl) azane
Z L B(RLE)EMR

2,2’ ,2"-Azanyhdynetnethanol

2,2 2 KARBEZLRE

2,2, 2"-Nitnlotnethanol

2,2 2-RRH =¥

Trusopropanolamne  Tns{2-hydroxypropyl) azane
=RNEERK £ (- W) B
1,1'1"- Azanyhdynetnpropan-2-ol
LUT-IRELEHE =N -2-B%
1,1"1"-Nitnlotnpropan-2-ol
LUT-RKEZN-2-F

Ethyl( propyl)azane  N-Ethylpropyl-1-amine
ZE(NE)RL N-ZERE-1-H
Ethyl( propyl)amme N-Ethylpropan-1-amine
LHE (P ) N-Z EWN-1-f&

Chloromethyl( ethyl) ( 2-naphthyl ) azane
FHE(ZE)-FRE)ER

N-( Chloromethyl)- N-ethylnaphthalen-2-ammne
N-(FHE)-N-Z R 21

Chloromethyl( ethyl ) (2-naphthyl } amine
BHE(ZE)-FH)K

C,Hs NLZSOO$HCH3
7
A3 CHs

5 4



Isopropyl 7-[ chloromethyl( ethyl) amino ] quinoline-2-carboxylate
SRE7-[RFE(Z )R ew-2-F IREE(EREAI L)

12.1.3 kb5 H#E

WS £ (Imines and hydmxylanunes)ﬁ-ﬁﬁ%%]%} R—CH=
NR'Y RR'C=NR"§J 1k & ¥ — B S ¥R 1E 1 W % (aldimines ) &5 B E
B (ketimunes) BV EN14 51 0B, S5 E4 80, “mne”
BEREXRM, BT, EUUTH (oxame), B (hydrazone) B,
ZEFEA N R—CH=NH & RR'C=NH # W stk &4, #EEAT
Uit a] IRk an s, XRENH S, mHBMERAEREH
— 2 ERm B, Fln.
CH=NCH,

J

N-Methylbenzaldehyde 1mne N-Methylbenzyhdeneamine

N-BHEEF R TR N-F B2 AR
Benzylidene( methyl) azane Benzyhidene( methyl ) amine
AV B (BB ) e AP E ()M

HH B 5 KR Methyliminomethylbenzene ( FH Wi L B A ) th B
A, R, XEEBEENREK, ZMEY— 12 20
HACEE ™ B fie 5 PR 227 ( methyliminomethyl), K FHEN , REMA
BISCHIFHE, AL BB Sk 2 8k

NH Ethyl methyl ketone imine  Butan-2-one 1mne
| 4 LiE TS T2 BT
CH;CH,—C—CH, sec-Butylideneazane 2-Azanylidenebutane
T AR e -E W E T I
Bentan-2-1mine 2-Iminobutane
T -2-WB% 2WREET I
CH; CH=NCH3 N-Methylacetaldehyde imune
N-W 5 /W R
Ethylidene( methyl) azane
LW E(HE) B
N-Methylethyhdenearmine ~ Methylazanylhideneethane
N-F B 2 IRk FERARERZ 5
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10 .2 1,6- Epiminocyclodecane
9C@3 168 AR
8 6 4 1,6-Azanyhdenecyclodecane
1,6- BBt L 235 e
11-Azabicyclo[4 4 1]undecane
1B [4.4 1]+ 4%
LA NH,—OH M Z &b K46 & 5 “Z B " (hydroxylamne ), H
W, EAMHMERETFHRITHERA, BF N-f o-MBRA e
A, Fin.

CH;NH—OH N-Methylhydroxylamine
N-R R 22
NH,—OCH; O-Methylydroxylamine
0-W B2
CH;COONHCH; 0-Acetyl- N-methylhydroxylamne
O- LBt - N-F B2

CH;, 3

P 2
c2H5N—4©'-COOCH3

Methyl 4-( N-ethyl - O-methylhydroxyamino) benzoate
4(N-Z&-O-PHF 5 ) K R ER
Methyl 4-[ ethyl( methoxy) azanyl ] benzoate
4 ZE(PFEE)ERE | EPRPE
12.1.4 Fk&
NT BT BRAR 2 8% (Quatemary ammoniums ) #7 4 B B J& , A LB
ML,
NH; {E 84K, F 3 L RR 7 ammonia”, Btk , EHBHBE T B H
“ammonia” W B 2 “-ia” M*“-ium” B “ammomum” ,FiFEH ",
hlth, #ibek NH,Cl ammonium chlonde;
W, HEME NH,OH ammonium hydroxde B X%, E
R AL
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BHLEL YRR EM RS T NI, &SRB
EAHH, mABUMAETREEE, 828K, ZEFEIHE

¥+, #ilan,
(CH; ) N*CI

(CH;);N* [CH, ];,CH3Br

CHy |-

[+ =N]—
_N CH=N—OH

J

+
(C,Hs ),NH,Br

(CH3)31T OH
CH,CH,OH

Tetramethylammonium chlonde
ERTAINL P 2

Dodecyltnmethylammomum bromide
B+ - SRE=ZFREE

Pynidine-2-aldoxime methiodide

B4k B e i - 2- F RS S

2-( Hydroxyimnomethyl )-1-methylpyndimum
10dide

BUE 2-(BERF A )-1-H e s

Isopropylammonium 10dide

B R A%
Isopropylamine hydrorochde
SR AR

Amlimum chlonide

FAERRS
Amline hydrochlonde

HRRAEK

Drethylammomum bromude
Bt _2%

Drethylamine hydrobronude
ARM _ OB

2-Hydroxyethyl( nmethyl ) ammomum hydroxide
AR 2-BZE(ZH )&

Choline

FEL %,
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+ + Ethylenebis( trimethylammomum) diacetate
(CH;)sN—CH,CH,—N(CH;)3  —ZmMEZ B R (= &)
(CH;CO00 ),
(CHs) + 4 €T 4-( Triethylammoino) indole chlonde
A 4 (=2 5&ml)

3 Tnethyl( indol-4-y!1) ammomum chlonde

i WAL= 7 (R4 26 ) 8
gl 0o . 3-Methylthiazolium bromide
[P Bl 3.5 S
NCH;
(}:H3 1-Methyl-1-azomabicyclo [ 2 2 1] heptane
, IN +6C!- chlonde
3[2& AL L-FRELRSR (22 1]BERE
1 1-Methyl-1, 4-methanopipenchimum chloride

FAL -1, 4 H BT R nE &

W
N8 NIl, +
7{ S FN(CH;)s
6 % N3\ 27
N°% H
CHj;

5-Methyha-2-Tnmethylammonio-1, 2,3, 4-tetrahydropteridine dnodide

CRME S-H RS- ZHEABRE-1,2,3,4 WA

5-Methyha-1,2,3,4-tetrahydroptendin-2-yl( tnmethyl ) ammomum duodide

A S-B 1,23, 4- DO E e 2 (S %

HE, BEERGHINEA_HGS, —EEENNAGEEE
REMESERRT, WOAREN, REERET, TREMEN
HHRM T B, RIPGERZ PRI “aza”, B oxa-", B
“thia-" %X W R “-a” #HN “-onia” B J5F A N B 24 “ azoma-”, H 45
7 “oxoma-", BiHZL “thioma-"; B X “-ium” 5 “-omum” & FH B T
PE BT 28 W #F “-10” B “-omo” . 18 R “-yhum” #) 3 85 3 F 1 B %
" yha”
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12.1.5 &4k

FALAE (Amne oxides) R =M A YLK ALY, LA T A
g, HMEMWRaEIER: —, RISEK2E, BZH, FE

“oxide”; —, FHEBL mtroryl”fERUZR, #40.
( C,H; )3NO Tnethylazane oxide Trethylamine oxide

FHZHERSRE SH=PEEK

( CH;, ) ZN( 0) CH,COOH Dimethylazinoylacetic acid

“HEEMLK
Dimethylnitrorylacetic acid
THERRZE
O Quinolme 1-oxide  Qunohne N-oxide
[:j:ij e L VL
% ATAARES 2R EE.

12.2 HiESEENY

12.2.1 BmE5HxirEdh
B2 5 XM7Y (Acids and their derivatives) HITSES . T R BR %S
BT A Yy 2 SR

(1) HNO; #8588 Nitnc acid: —NO, B3t Nitro-, B58E Ni-
troxyl-, WEBRER(Eh)Nutrate,

(2) HNO, 7488 Nitrous acid : —NO Y #4EE Nitroso-, P B
Bt Nitrosyl-, YEAHBRES(Eh)Nitrite,

AP AR SANGERBENL, BE12.2 4.,

xLR2 SEBARGR

2 m mAE A&
o 1 . azono- dihydroxymtroryl-
NH(0)}{OH);| Azomc acid N(0)(OH), ME —BEER
_ az()noyl hydmmtmryl
L NH(0) SRME
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gx

fe & M WA _—
NH;(0)(OH)| Azmic aad | —NH(0)(OH) hydrg;gxg;g-
KRR —NH,(0) moyl-:g;h&dgnmﬂ'
—N(0)(OH) hydgggg-
- o

HPhRELESME, EEEHLLE, FAFTHRE

Y. 4
AHWF .
CH;NO,

C,H;ONO,
O,NCl

CH;

ij

CH;

QONO

CH;—N(0)—(OH),

304

Nitromethane

B A B e

Ethyl mtrate
B 2 AE

Nitroxyl chlonde
R

2-Nitrosotoluene

2- WA B

2-Methylphenyl minte
TANER 2-H X

Methylazome acid
FRAR



COOH 2-( Dihydroxymtroryl) benzoic acid
A _HRABE)EHR

N(O)OH),
CH,COOH Hydromtroryldiacetic acid
HN(0)X AR 28
CH,COOH
(HOCH,CH, );NO Tnethanolamime oxide

A=W

2,2',2"-Nitroryltriethanol

2,2, AMB =28
12.2.2 1BR, ERAMELLESY
12.2.2.1 Z—HE*%

PLERBNBE—N—=N—ALHIFIENL SR A Ek

(Drazenes), W& A RESH A BT, HN—NH MK X £ Di-
azene, FiFH B4, FFUUEMEY R KL L B & ik E
B Z, YIERTEe A - A% — % (diazenedyl-), B 2% &
(chazenyl-), 548 DA“azo-” {BRBIZ, LHTF :

N=N Diphenyldiazene  Azobenzene
[:j_ 'T::] “EECRE BEE

Dazenediyldibenzene
TREBOECX
H O O H
N |
N—C—N=N—C—N
/ AN
H H
Dicarbamyldiazene Azodhcarbonarmde  Diazenediyldiformarmde

“HEHEB RS BE_H B - Y
Bis( aminocarbonyl) diazene  Azois( carbonylamine )
ROEEHB) 8%  BEK(PBRE)
(EAFEE “carbamyl” A & E P B — MBE, FRUATE—
A dEk ;s MR K CH S " aminocarbonyl” W 57 3 4 7 “ bis” 1k
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kg .

( NCO—N=N—0OCN )

Bis( piperidin-1-ylcarbonyl ) diazene 1, 1'-( Azodicarbonyl ) dipipendine
A (IROE-1- 3L B ) —RIB 1,1-(fB /W M) —kiE
Azobis( carbonyl-1-pipendine )

18 SR A (P -1 )

Hc 9 S
™ |
N—C—N=N—C—N
/ N
H;C CH;
Bis( dimethylaminocarbonyl) diazene Azobis( N, N-dimethylformamide )
AR ZHEETRE) /& BR(N, N-_F R B

HO , | y 2"
N=N 3
O
OH

(3-Hydroxylphenyl } (4’ -hydroxylphenyl ) diazene  3,4'-Dihydroxyazobenzene
G-ZREXER)4-BEER) /%K 3,4 - R BEARE
Dhazenediyldibenzene-3 ,4'-diol

TEABCRTR34-T

“‘“@

2-Naphthyl( phenyl) dhazene ~ 2-( Phenyldiazenyl ) naphthalene

2-FRE (KR E) A -(EE_EBE)R

Naphthalene-2-azobenzene ~ Benzeneazo-2-naphthalene
R2LBEE 2-(RAEOR

SO3Na
sade

Sodium 3-( phenyldiazenyl ) benzenesulfonate
3-(R RUBE ) KB
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Sodium 3-( phenylazo ) benzenesulfonate
3-CRBRE) FHMH
20 3

3
' ! 4
HO%@LNEN@COOH

4,4’ -Diazenediyldibenzoic acid 4,4’'-Azodibenzoic acid
4.4- B/ _B_EPR 4,4 BR_EHEE

(CH 3)2N‘@‘ —N—@' SO3Na

Sodium 4—[4—(d1methylarmno)phenylam benzenesulfonate Methyl Orange
4[4-(CHER)EBRIEHRA A
Sodium 4-[4-( dimethylazanyl ) phenyldiazenyl ] benzenesulfonate

4[4 (ZRRELHE)F B 3 ) M

BREAYHENHEXLNELYHEZ, DY - ARNFEEER
(5] 2 A Ot (B R AR SR BRI LA K 4, ASfbAbFBANF .
CsHs—N =N(O)—C6H5 Diphenyldiazene oxide ~Azoxybenzene
FH-RE_RE HABEEE
Zfiﬁlﬁ%E'ﬂB — B ERMEER, FFURLIEH,

2! Cl 3 Br
Cinmmor 5

1-(3-Bromo-4-iodophenyl) -2- (2’ -chlorophenyl) diazene 1-oxide
AL 1-(3-1R 4-BUEEL)-2- (2 -5 5) — 8%
3-Bromo-4-iodo-2’-chloro- ONN-azoxybenzene

3-R 4-B-2"-9-ONN- B R E %

ABIRATTERE, BSOS R A AW,
RmARAGBEN, WEALMBHEOEERN, 2R taRIRKE
7

WMRMYIEY, HHUTHFAER,
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1 2 N1 1-Phenyl-2-( pyndin-2-yl) diazene 1-oxide
@‘(O)NmN@ 144 1420 (0 -2-36) — R
X Pyndin-2-yl- NNO-azoxybenzene
MEBE-2-2-NNO-BRAE (B H )
2-( Phenyl- ONN-azoxy ) pyndine
2-(F - ONN-fB F F)MLBE (th £ 161 7))
12.2.2.2 EH A A Y (Diazo compounds and Azides)
—RHEAFESH N, MEATREFEE - TMRET L,
WHB AR, RETAHNRIERILEY, “dao-” Rk,
B wm A E, AS5BREAGYLHBER.

CH;CHN, Diazomethane
HALK
N2 CHCOOCH3 Methyl diazoacetate
Ee Wl
C¢Hs—N =—N-—OH Phenyldiazenol ~ Benzenediazohydroxide

E_RER SEMAEHERX
(EHIHE D Z KA ER  dazo-" 1 3%)

CeHs—N=N—0"NH} Ammomum phenyldiazenolate
K _RIER
(K% 24 h)

C6H5—-N2+ Cl Benzenediazonium  chlonde
FhHERF FAKERS
(BMFRFUAum” 58, W% 25
B2 WA 7T )
(CeHs),N—N: B (CeHs),N* =N (H{RE %)
Drphenyhisodiazene Diphenylhydrazinyhdene
TEERCER TR R
BRAAKGO O THE N, BS5BGKL@ME 48
“ando-" BREM WA ; BEE “ande” BEMAYAINZ, HL0.
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oy

COOH

N3

2- Andonaphthalene (UL 4%)
2-Naphthyl azde

LBRRER

Naphthalen-2-yl ande (Z$31])
naphthalene 2-azide( % )
BRL-2-F

(LA bEfrs, FHAEHALE)

3-Andobenzoic acid

-BREEZPR

(WA RHEMER, FABREEEPRPEER
xT)

12.2.3 M. AR, BRiLEe-4

ERANYEMRS, X B, K. BES Y (Guani-
dines, amidines and ureas) 3§ — S5 FMEMR G0 H], LIfE{LE &
BEI, UTH=AFEW.

0
|

H2N_C—NH2
i 2 3

H,NCONH—

HN =CHNH,

HN =C(NH, ),

Urea Carbamde
Bk BB

Ureido
Br &

Amidine Azanyhdenemethylamine
7S B B EE
Iminomethylamine

TEPHEE

Guanudine Iminomethanediamine
AL TR %
Azanyhidenemethanediamine

NELEE, RELAE, SwBLEMA. HHEYRE

WM
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H,NCONH—CHj Methylurea Monomethylcarbamide

FRBE A ERBK

N-Methylcarbamide

N-FF B Bk P B

|
1 2 3

1-Ethyl-3-methylurea N-Ethyl- N'-methylurea
1-Z B-3- 1 g N-Z %-N'- B g
N-Ethyl- N’ -methylcarbarmde
N-Z - N'-H B BB

. CHs cooc;H;
(CoH5)N—C

0

Ethyl 2-(3, 3-diethyl- 1-methylureido ) benzoate
2-(3,3-Z 2 8- 1-HRRE)XFRIE

Ethyl 2-{ diethylazanylcarbonyl{ methyl) azanyl] benzoate
pRERVAE %852 1 1 AGE YKo 2 FF L. T

AL B R R B O ST RO R

0

t 2l 3
(CH,C0),N—C—NOCCH;

1,1,2-Tnacetylurea N, N, N'-Tnacetylurea
l;l,3‘£&&§ﬁ N,N)N"Ez.lmgﬁ
S Thiourea
I

Bk
HzN_C_NHz

NH—C—NH N, N'-Diphenylthiourea
g N,N'-ZE HHIR
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C,Hs S
N
N_"CNHz
//

CH;

CHO

i
NHCNH,

N-Ethyl- N-methylthaurea
N-Z 3- N-H 2 Gk

3-Thiourerdobenzaldehyde
3-Bin A IR AL A P B

P e R S R BR T F B L BG5S DIFR R

H,N[ CONH ], CONH,

Biuret Tnuret Tetrauret, etc

HERR =45 AR

HBANREPHELBE T REMEERRNTY, FUa
%, —REHEEIRRER, SUEARR, #w.

HN =CHNI’Iz

NH,

e
HN=C[CH, ];C=NH

Methanamidine( Methane 2 “-¢” il “-amidine™)
Formarmdine( B8 3:“-1c acd” J1“-amidine™)
H X L7

Ethanamidine( Ethane % “-e” il “-amidine” )
Acetamdine( B8 2: “-1c acid” 1 “-ammdine” )
7

Petanediarmudine

LBk

1, 5-Duminopentane-1, 5-diamine
1,5- W& HEK-1,5- %

3- Amdinopyndine-2-carboxylic acid
3-BR At iE-2-F R
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HN=(|]—NH2

NH, NH,
Propane-1, 2, 3-tncarboxarmdine
He-1,2,3- = H Bk

A = PR S HIRE I L B ORRR Z R b B e 2 AR, EaEl (R,
EREENEKY BhNESE, BPEK ENEREEHE
THEBA M BKE “amdino-", HM A EEEGHE, UTNL
BB A
—NH—CH=—NH Immomethylamino-  Azanyhdenemethylazanyl-
THEREHFEEE TRAREPEERE
(LLFEMFhEEL)

H,N—CH==N— Aminomethylideneamino- Azanylmethyleneazanyl-
FEVFHEEE ERE - TIALE ¥ Bk !
(BLEWFHERS)

NH, Cyclopentylguamidine ~ Cyclopenaneguamdine

O_NH_(‘;:NH IR M 1208
(S5— A UM S B A4

BTN ER ML E ARATZERS,
&4
5 4 3 2 1
HN=(|:NHCH2 CH, CHz(I:HCOOH
NH, NH,
2- Azanyl-5-guamdinopentanoic acid
2- BRI -5- M LR
2- Amino-5-guamdinovalenic acid
-8 E-S-MEHER
Arginine
HER

312



NH,

4- Aminobenzenesulfonylguanidine  Suifaguamdine
4- K M A R % AR

FH, MR guamdino-"BIE, HILLCEEFEN,

KTEROBARIENMAERF, ENFHAMA: fln—%
# F IR ETEEA R R ERE TR ERCE, W% & EE K
TEHIF;, SEX—MKREARK - BEHHENEE, WXL
B ¥ e PR A 19 5 AL

plan: AT 7AER -ROHERER, BREELE _AH7
BET AR ZE B 2R A R

7-[2-(N, N'-dusopropylamidinosulfanyl ) acetamido ]

7-[2-(N, N-ZRAKERRE) ZBEE]

BEHEICAEKREL 2T/ NEWET £, TREA:

7- {2-[ 1sopropylazanyl( 1sopropylazanylidene ) methylsulfanyl ] acetylazanyl |

T-12-[RAAEESRE(RREARTRE) F RS L ) 2B 2]

st T HE B BRI TR AREM AL E HiF S H 2
HHX, BRFERICHBRT.

CH;),CHN S
(C(HS);?HNH‘EC—SCHZCONH £33

«N.22—CH,COOCH;
O 1
COOH

Methyl 2-carboxy-7-[2-( N, N'-dusopropylamidinosulfany! ) acetarmido ]-8-
oxo-5-thia- [-azabicyclo[ 4.2.0 ] oct-2-ene-3-acetate
2-RBE-T-(2-(N, N'-Z R BRE B bL ) Z B 3 ] -8- L AL -5-
B A%-1-F % " IR[4 2 0]%%-2-1%-3- 2. BR W i
Cephamycins
EBER
R—RINEANAMBE RN FBESSSHY, BREER
BiffimE, REBZ LSS, BEEATIRAHEIN,
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I ST S ST S ST I S ST S S S N ST S S e SR SR SRS IR S SRS SU R STR ST

B13E AWMLY

(Compounds containing sulfur)

\IIIIQIHF#Illlollli*llll-&lll\OIiIIOIIIIOIIIIOIHIQIIHOIII\OII!IOI!IIOIIII*!IIIOIIII’IHF*IIIEOIIH*IIH*IIII*IIII#III!*IIH*IIIJQIIII‘

BLHARDY VIA RS R, BFASREM, B, L¥—
VAN S EAEWHA LM H & HLHE P4 (Compounds containing
sulfur), #8. ¥, Bt B, M. RREFARAKTEANALBEHL
P, FESHENETHMET FPHE T, 5, BAFHELER
HEZHME, WO, FUEAERRSEENYMN, L&
B 5 H 2 B H A A

13.1 XETFEEHNESHEINY

BAMUSMESETHHI LR TEEN SRS DN
%, ATEMGER, XPHLEKRKSE, NELYEESE
HHEXT LLPEIFR

[IIIOIIH*IIHOIHIQ\IHO\HI‘
||IIOII|l’llll’llll’l!ll’llll‘

H,0 Oxidane B (FER Ak AR ane”)
H,S Sulfane Bk

HO— Hydoxy =R

HS— Sulfanyl Hydrosulfo Hydrosulfuryl Mercapto

KR SmE  HiE
“Sulfane” Bt —FRH TIAM, FECEDAL 2L TIERL) P
AAF, ﬁﬂﬁﬁﬂf:‘&, % R AR AL “sulfanyl” B bt 244 17 B B ML
Mo B, =, W=EMAREMBEAN, BIFAH, H—CEH
B R B BB 43 sulfo” 55 “sulfuryl” X A % B 2 BB B 49 R
i ZEfE B i AR B

CH;0C, H; Ethyl methyl ether Methoxyethane
CEWEM(KSw) FEEZKREAGSR)
Ethyl( methyl) oxidane
CERBERR (A Mwa)
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Kig—maE 5N oudane”, BRA, A TIRBEHK, &F
ARFEA, BEALKRSRERE, FREERAELERBYPRME
i H X EH)

CH;SC,H; Ethyl methyl thio-ether  Ethyl methyl sulfide
HEPEBE (KR wmE)
Methylsulfanylethane  Methylthioethane
HERE LA (B )
Ethyl( methyl ) sulfane
CHH RE b (B4 )

A 45 v AE 25 5] 4 B9 BE 3 “ thio-ether” 5 “sulfide” i RT 55 T
—RBT, AR cther BEIEE, M “tho-ether’ BHNEZE; B
EREHE %, FEGRAY, PiFOERBE. 2D “Methylsul-
fanyl” 5 “Methylthio” FiFH EBibi %, EEBWLANE. 25
“ethane” BB 5% “sulfane” fE B4R, RIREUR &L, BRAW, HE
B, EFRFF thioc” & BEMR, BRARHE, B5“BA”, “B
RTEB. W, WEEIN, MM

EERAAF: KiZPBESHK, BALER—%,

CH;SeC,Hs Ethyl methyl seleude Ethyl( methyl) selane

LEREAR (KT L) ZEREFREAGTE)
2-Selenabutane

2WHETH(BEHRMA)

CH;0CH,0C,Hs  2,4-Dioxahexane
2,4 " HACKH(E S xa BN )

CH;SCH,SC, H; 2,4-Dithiahexane
2,4 AR (B tha-" BB %)

(HOOCCH,),S Sulfane-2,2’-dacetic acid
Wike-2,2-—Z B (BER)

C,H;OH Ethanol Ethyl alcohol
B LER

315



C,H;SH Ethanethiol  Ethyl thio-alcohol  Ethyl mercaptan
LR LR
Ethylsulfane
L HE B e
BRI E S KR
(1) B tho-" SHL A “tha-" B KM ZERR, FEEER
[, BEEAELTHERBTENENMLE; 5E, BRERT X
BER, SEZAXLZERMET;
(2) “tho-"1 A ME BUHE A, 40 SR xR & A Y EiF R —
TRERFES, —MEBERRE, WRERESRKRTHER
in, WRBAEREZAT, BT HEET L HEE,

CsHsOH Phenol Benzenol
p: 9.7

C¢HsSH Benzenethiol
oA’

(HE BB A BYZ SCA BE A “Thiophenol "3X &M il 41 )

HE, EXPEREERENSBEHEE tiol”, EADE
& 17 #F F “thicalcohol”, RiEREIEHRETIHF L, MiXEHF L&
NEF: REHEFH LUGER, EHERIETENFERE, AR
R,

CsH, ( OH)2 Benzenediol G-

CeH, (SH), Benzenedithiol % — i % Ey
(FHEAEAM S "5 T d")

COOH 2-Hydroxycyclopentane- 1-carboxylic acid
OH 2-RERREe-1-H 8

316



SH

2-Sulfanylcyclopentane-1-carbothioic 0-acd
2-BRAEH IR R Ae-1- B AL O-

2-Mercaptocyclopentane- 1-carbothioic S-acd
2-FE I LE-1-B AR S-B

A EHRERHEEN, FibEERESRT AL,

CsHsOK

CsHsSK

Potassium phenoxide Potassium phenyl oxide

Potasstum phenolate Potassium benzenolate
AL 4 By

Potassium phenylsulfide Potassium phenyl sulfide
£ R A B

Potassium benzenethiolate

KB Ay R

— A thio-alcohol fEF FRHARAET ,

NaTeCgHs

CH;CHO

CH;CHS

CHO

-

Sodium phenyl tellunde

Sodium benzenetellurolate

ERELH  EWHBH

Ethanal Acetaldehyde
ZE

Ethanethial Thioacetaldehyde
ZACEE R

Cyclohexanecarbaldehyde
HokPRE

Cyclohexanecarbothualdehyde
Kok FR

WA REFRPEOGHAY, AHRMAFE “cabothialdehyde”
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0 2-Oxoproanoic acd Pyruvic acid
I

PRl AR
CH;C—COOH
S 2-Thioxoproanoic acid  2-Thiopyruvic acid
" 2-(RARAR)FE  2-HAKEE
CH;C—COOH

AR “Thioxo” TR FEHT “EA"Z A # A, BEER“BAE
A7, YRPFFATRE, BEFEE H“2-Thoproanoc acd” 5k
A#E Y, BREFERBRproanoc acid”2 7 R X &M, fikF
fRo T 2-Thiopyruvic acid W IF #4, B 5 B AR R BB “ pyruvic
acd” ) 2 PLERTEH AN,

4-Formylbenzoic acid

HOOC@‘CHO 4-F1 25 A

4-Thioformylbenzoic acid

HOOC CHS s mmmmmkmm

CH;COCH,4 Dimethyl ketone Acetone Propan-2-one
THERN ]3] H-2-8
Xt RE B BRAR “ thuo-" 26 X4 B %ot BT B4 B )

CH;CSCH;, Dimethyl thioketone ~ Thicacetone
T H R AT AV
Propan-2-thione
H-2-BL

EARZRHESEENYRA, DERRMEHAY, K
FIRHIE ., RAAANDOHIALE, S —8, SRR
% thio-" 7 R WA, “ seleno-" . HEFL “telluro-"; B 52 B “sulfanyl-" #
TEBKE 2 “selanyl-" . Fi5EH “tellanyl-"TT E .

CH;COOH Ethanoic acid Acetic acid
V. i LB (BERR)
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9 Ethanethioic S-acid Thioacetic S-acid
ll ZEift 5-B BT S-B

CH;C—SH
S Ethanethioic -acid Thioacetic (-acid
” Z8ifk 0-M RRZ 0-8
CH,C—OH
Se Ethaneselenoic O-acid  Selenoacetic O-acid
| ZHAR 0-B R Z 0-B
CH,CSSH Ethanedioic acid Dhthioacetic acid
A A AN
(bR Z BB R e AR IR A T iR )
H,CO, Carbomc acid % AR
H,CS; Trthiocarbore acid =R
Cyclohexanecarboxyhc acid
QCOO“ R E b
Cyclohexanecarbodithioie acid
QCSSH W E A B

TE, B8R, B X AREE fE“ dithiocarboxylic acid”,
AXBEW, FHARERRTREGHRAR, MBEEFIFL
— A, H"caboxylic acid” W R K4, iUl HARFEA, &
B W “ carbodithioic acid”, ZHMABB T =FAHE THE AT,
HABRBRIEEI RS,

HOOC—[ CH] s—COOH Heptanedioic acid
B
HSSC—[ CH]s—CSSH Heptanebis( dithioic) acid
B (M)
0 §) Heptanebis( thioic) acid
H{s fo—ta) C{S}H BEA (Bif B

319



B B R B A B “bis-" RIES Z O, LIl

CH3C—S_'C2H5

S CH;

I
CH;C—OCHCH, CH,

COOH

CSSH

C,H;00CH,

C;HsSSCH;

4-Sulfanylcarbonylpyridine-2-carboxylic acid

4- B e K B ol e -2- FH RR

S-FEthyl thicacetate
B LA S-2.8

O-sec-Butyl thioacetate
BAKZ®E O-1F T Es

4 (Sulfanylthiocarbonyl ) cyclohexanecarboxylic acid
4-(RREHRARE)NRCIHE M
4-Dithiocarboxycyclohexanecarboxylic acid

4 HAREF O R

Ethyl methyl peroxide
ORI AAE 1P

Ethyl methy] disulfide
“HALZER R

WAAAEER, T “pesulfide” X id, HNEHAYE

%,

1,4,7,10,13, 16-Hexathiacyclooctadecane
Perthio-18-crown-6
1,4,7,10,13, 16 S BLAHF + A\ 5t
2HA-18-E-6

1 ,4-Dithiaspiro[ 4. 5 ] decan-8-thiol
1,4 “Hi8R(4.51% 8-



O O
N N
T
U

CH;

|
CH,CHOOH

CH,
|
CH,CHSSH

OHC—CH,COOH
i
HCCH,COOH
(]3H20H

(IIHSH
CH,SH

2,2’ -Dithiobis( pyndine N-oxide)
2,2- g (HLBE N-EAEY)
Bis{ N-oxypyridin-2-yl) disulfane
A V-E e -2- £ ) T iR

Isopropyl hydroperoxide
RANELELE
2-Hydroperoxypropane
2-Had WAk

Isopropyl hydrodisulfide  Isopropyldisulfane
FNETHAR RNEHR
2-Disulfanylpropane
- A b

Formylacetic acid
Sil. .
3-Oxopropanoic acid

FERAM

Thioformylacetic acid
AT B ™

3-Thioxopropionic acid

3-BifL s

2,3- Bis(sulfanyl) propan-1-ol
2,3-A (ke £ ) M- 1-82
2,3-Bis( hydrosulfo) propan-1-ol
2,3-M(EHE)H-1-88
2, 3-Bis( hydrosulfuryl ) propan-1-ol
2,3-A(AHAE)N-1-B2
2, 3-Dimercaptopropan-1-ol
2,3- " H A -)-BY
2, 3-Dimercaptopropyl alcohol
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2,3- " HENEAN
1,2-Drthiaglycerol
1,2- " HiACH
X—H PR EREAAREEFAUARESHER, HEHE
HEEHRBRERN., F-w2EAE, ENFER(FKE)
“Bis(sulfanyl) " A HEE R “disulfanyl”, BN Jf5H K “HSS-",

13.2 SWMAVBEL

N TikEIE, & HA YL (Organic sulfur acids) A 20 B H
B i) & EBRAE X RYETE,
H,S0, Sulfunc acid
Lo
B RIE B N “sulfate”, T 7 ANEEIE “sulfurate” (B R INEL) 5
Z iR
C,H;050,0C,Hy Drethyl sulfate
WM 2B ZE R MRER)

C,H;OSO; H Ethyl hydrogen sulfate Ethyl bisulfate
VAW
“bisulfate” 25 B L HEEHI B —F R,
=S50, AHM, FIR “sulfuryl”( B sulfunc acid X)), —i
£ T YEmRBE, “sulfonyl” L RF X H1#,
CH;S0,CH; Dimethyl sulfone (F% FH)
ZHBK
Dimethylsulfuryl
— W HE

CeHsS0O,Cl Benzenesulfonyl chlonde Benzene sulfochlonde
FABE
WRB“H B E X SHVLEMER R—SO0,H, HAr4 s
A YIRS R UL “-sulfonic acid”, B, %AW EER,
PrAR =80, MR EM Bt AT, R—SO,— A M FRBBE. % E
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X, BB ATBREEBEE, BT RN sufuyl”; T2
BROATAT - 1TANEZER T, BmA—15E, W,
ETEEBTHES A B “-sulfonyl” . HEIFZH, FHEE
2FEFW,

S0,Cl, Sulfuryl chlonde
i Bt R

CH3;50,CH;4 Dimethylsulfuryl Dimethy! sulfone
B —H#H

H,S0; Sulfurous acid
S5 R

B H R 3 EE L “sulfite” A FA R .

C,H;080,H Ethyl hydrogen sulfite Ethyl bisulfite
LIRS =W

C,Hs;0S(0) OC,H; Diethyl sulfite
T B

“bisulfite” B WA AR R EL BRI L H L7 — BB (F)ER,

CH;SOCH, Dimethyl sulfoxade( 5 % FH )
—HIH
Dumnethylsulfenyl
TR B

R “sulfode” R ERREAY, WABFI TR, Bl
FBEE AR BT, IR “sulfone” PIEZ HW,

CeHsSOCI Benzenesulfinyl chlonde
T HBE
0 0-Methyl hydrogen thiosulfate
CH, 0—£=s WABME 0-F
i

DAMEIEEERPFMA BT, #50S EBRIE2L 505
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B ERE

HitEmA Y L BmE g 13.1

£ 13.1 FMBEBRBNORRZG
(Suffixes for sulfur acids and replacement modifications)

* 2 P iR R

RAKERL(S= HN=)

R—5S0,H

R-—SO,H

R—SOH

-sulforuc acd

TR

-sulfine acid
IF 7 &

sulfentc acid
-
-sultone
-BA R A Y

-thiosulforne O-acid

HALHE O-BR

-thiosulforuce § acid

HALER S-8

-dithiosulforuc O-acid
-THLAEE 0 B
-dithiosulfoue §-acid

TR -8

-tnthiosulfome acid

S A1

thiosulfime @ acid

SRR EH 0-B
-thiosulfirue S-acid
B S-BR
-ththosulfinie acd
-THA LR

sultam

-FR P R

sulfornmdic acid

R RIX V.4

sulfonOhydrazonic acd
i B7 MR
sulfonOhydroxamie acid
i i G
thiosulfommidic 0 acid

RIVRER O B

-thiosulfoimdic S-acid

FACBAE R S-A%

-sulfonOdimdic acid

W E R

-sulfimmdic acid

WIRTRIA A

sulfinOhydrazome acid
WA R R

-sulfinOhydroximic acid
-HH R

E: KPREO"RBEMMTE,

Bk,

LEAMmiEE . ATREH, E&5HHN

WRPERUFNE LGENRRBEL, S8BAHRF,

BREXVNFN FERPEANNURE, NN EHE; &4
AU — BB E - DRI, RARTEHER, THER.
KBARRK . I ZBR R o B B IR A (Jn=S, =NH)H i =
WME L, (B % i 4 09 H 17 50 00475 2 R B A9 . 2% 4 v 2 31 135 0

T,

CH3 CH?_CHZ_"SO'_:,H

324

Propane-1-sulforuc acid
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R, FF--UERIE, BARENTREEREREM, P
DR fHk, SEEAEE, SEFRR -"RE, FAE

BEENHT"S",

ELF K06

YRR IEIERT R AT, HOCH “sulfo-"FR,

C Hs—S0,H

I
CeHs—S— SH

NH

Illlq‘—NHz

CﬁHSﬁF—OH

N—OH

NH

ll

NH

CGHS_'F_OH
NH

Benzenesulforne acid( 3L 75)
Benzene sulforue acid

AR

Benzenethiosulforne S-acid
EHAEE S-BR

Benzenesulfornmidic acid

37 RE Y.

Benzenesulfonohydrazonic acid
T ER

Benzenesulfonohydroximic acid
3 ¥6].

Benzenetmosulfonimidic 0-acid
ERABTE 0-B

Benzenesulfonodimuche acid
AR _FER
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LA b 4% TR A AR B B9 AR |

N
2 3 SO,C,Hs
N

Na0,S5—CgHs
C,HsS0,Cl

C¢Hs—S0,NH,

i
b

CHs

326

Benzenethiosulfonohydrazonic acid
P37 RAR -

4-Sulfobenzenethiosulfonohydrazome acid
4-BRRR AL R B AUBA B R

Cyclopentanesulfimc acid
X ot .6 R

Methanesulfemc acid
EF for UK B R

Trmethylsulforuum 10dide

PAL = H R
Trimethyl-A*-sulfanylum 10dide
BAL = B - 248

i, BtELY, WRELWT
Ethyl pyndine-2-sulfonate
M E-2-5R B 2L B8

Sodium benzenesulfimte
p- 127 1.8

Ethanesulfonyl chlonde
MR

Benzenesulfonarmde

E37 1.7

N-Ethyl- N-methylbenzenesulfinamide
N-Z.%- N-F 325 W B B R



0 COOH 1-Benzenesuifonamidopyrrole-3-car-

@‘Q—NH-—;\I@ 3 boxylic acid
== 1- 25 B Bt B i A -3-

3-Methyl-1,2-oxathiane 2,2-dioxide

]
O
250, 2,2-ZHM 3-F 2 1,208 . 3F
Pentane-2 , 5-sultone
CH; k-2, 5- T P A
OESOZ Naphtho{ 1,8-cd ]{ 1,2 ]oxathiole 2,2-dioxide

b 2,2-—EAEEH(1,8-cd][1,2]REBE R IF
O Naphthalene-1, 8-sultone
#-1,8- M A B

<1(j\ 1,2-Oxathiane 1, 1- dioxide
2

SO, 2,2- "84k 1,29 O 35
Bytane-1,4-sultam
T hE-1,4-5 A B
2H, ! 2 H-Naphtho{ 1, 8- cd Jisothiazole 1, 1-dioxide

Y 4 1,1- =81k 2H- 2834 (1,8-cd | H HEM
OO Naphthalene-1, 8-sultam
-1,8-BR N BLRE
NaO3S SO3Na
= 3
Br N %\IN—S B

so;p OH OHT 0

Disodium 3, 6-bis(4-bromo-2-sulfophenylazo)-4, 5-dihydroxynaphthalene--2 , 7-
disulfonate ' '

3,6 A(4-TR-2-MMEFEBME)4,5-“BRE2,7- MW

Bromosulfonazo [l

REEA
AIEER, EREE PRI, 7217k LB 7
7o, HMEFEHET .

>
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CH;
CH,4

2,4,6-Colhdine p-toluenesulfonate

P RFER 2,4,6 0 NT

2,4,6-Tnmethylpyndine p-toluenesulfonate

XTHRERR 2,4,6- — F AL AL g

2,4,6-Tnmethylpyndinum p-toluenesulfonate

SRR 2,4,6-= F LR S

REXE——FHENRFEMRARE, HEREL2THEE, &k

WHER, Axf, WAEHERME, EATHI.

B “ sulfunc acd”

i BR “-sulforuc acid”

W1 B “-sulferuc acid”

1§ I & B “-sulfornmdic acid”

T 37 M2 “ - subfonohydrazome acid”

B 15 BR “~sulfonohydroxamc acid”
HACBE T & 0-B “-thiosulforumdic
0-acid”

AR S-B"-thiosulfornmidic
S-acid”

AT 0-B “-thosulfime 0-acid”
B IEEE S-B“-thosulfinic S-acid”
AR B R - dithiosulfimc acid”
K B “ - sulfeme acid”

T P B % “-sultam”

. 5% B “ surfurous acid”

T EEEE“ -sulfimc acd”

FACEE O-B“-thiosulforic O-acid”
BACHE S-BR“-thiosulforuc S-acid”
THAE 0-B"-dithiosulfome O-acid”
THARER S-BR“-dithosulforne S-acid”
= H AL B - mthiosulforue acid”

5 — W " B - sulfonodimdic acid”

IF 5 T 88 “- sulfimmudic acd”

F 7% A7 B& - sulfinohydrazomc acid”
¥ % 5 B8 - sulfinohydroximc acid”
B4 B8 N g “-sultone”

—BREYIMG, W, B, F5. mAREF. . B,
HALmBR R RES TR, KERERNEREN, 5RRIY
W, RN S — W, SRR T R PR
AR METN AR, HXYF GG UREERE R
i, MEAELER, FARAZHE, ZETUMEEEACE
5 BIGCAZ A B RAER M, NUHE—#,
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Bt e e St St IESTIE TR ATHESHIE AR ARSI RS S K Q1N JRIE UL SR SHE Sl

B 1aE ALY

(Compounds containing phosphorus)

\J IR ST SR SRIE JHIE SRR ST 2V SNIR JUVIE SINE SITIE STITE JHIE SR SINE SHIE S1IIE S3 SRR 21T VTS JHTE 21IE 21 Si Ji) I‘

A 8% 1k 4% (Organic compounds containing phosphorus ) F1 fid] 1% #)
RLE—#, BEAIYTHUEE=. AWMEME, BRSRAERE
BESN, EEEMTER, HTWESEXEITTEEEZMERA,
[l . . @EIEWHiEI R

TRV, BER, BEFAEEERODH B,
HEEROAME", NERS TSR ZfFigHEsE, M
RS R ZOL R MR ES .

LLF 20 B 5 1R PR

14.1 Hife

A P # 8% 5 (phosphanes), B PH; ( Phosphane, Phosphine ) 1
PHs( A°-Phosphane,, Phosphorane) .

“Phosphane” Bt — AR 514 89, K E LB ERBRE

H 3, BrLAP®EfiE] L “ phosph-" KL E A E AL M1 B “-ane”, PH,

R phosphane” 8485t . [556 PH; 330 4 2 “Phosphine”, % 7Bk

27, AV TRE B, PH BN S, FTLURIFE X, #X

# 79" A°-Phosphane”, W EN“AS-BESE”, JR 4t “Phosphorane” 1%

“IERET. EEINE, NMER IUPAC BN, BRIFAHL. HikE

PBML 28, KERTFBEVESHIN T,

CH,PH, Methylphosphane ( ¥ BU iy & , B8 Jy f44)

HEB S (BT a, B i)
Methylphosphine ( [HEX A 17 4 )
FARERMAHE)

Phosphanylmethane (R (X 8, B N E)
Bl W e (B, Fmitée)

HH‘H”O“”’H““?HJOHH‘
ISP SIS
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CH;PHC, H;

P(CH,CH,CH; ),

(CH3),P*T

(CoHs);PH,

330

Ethyl( methyl) phosphane (#7 B AR fir 2 , Be b A £ )
W Lk 1

Ethyl( methyl) phosphmne( IH B 6 2 )

Z B

Methylphosphanylethane (M3, FELATE)
HEB SR b5

Tripropylphosphane( F7 BU 6 & , B¥ ST 1K)
=R EBE

Tnpropylphosphine

=R

Phosphane-1,1’, 1"-tnyltnipropane

B = 2-1,1,-= %

Tetramethyl-A°-phosphamum 10dide

BUE-2- 1 P BS (FTRAR &, AS-B k)
Tetramethylphosphoruum 1odide

BUEUH B (IHS)

Trethyl -A°-phosphane (BT B4, AS-BEbe & 1k)
ZLE-C-B5E(FAE)

Triethylphosphorane( IH 45 )

=ZLEER(EE)

1-Methylphosphanyhindolium bromide( #7338 )
AL 1-59 LB e BB 45 (BT AL S
1-Methylphosphinoindohum bromude(IH 4 )
BRI 1-F BB SIS (1B 48)

3-( Dimethylphosphanyl ) cyclopentane-1-sulforic acid
3-(HIBhT R ) PR I - 1- W AR (R ML )

3-( Dimethylphosphino) cyclopentane-1-sulforue acid
M ZHBE) - 1- M)



(C6H5 )2P(O)H Diphenyl-A°-phosphane oxide
AL TR R B (BT ALYE)
Diphenylphosphine oxide
B EEE(ESE)

CHO  2-(Diphenylphosphanyl) benzaldehyde (7 % i )

2-( iphenylphosphino ) benzaldehyde

(THEER)EFRE

H gy
Nlbz

5
5 CH2P(CeHs)
(CeHs),P 4

H
(2R,45)-4-(Diphenylphosphanyl )-2-( diphenylphosphanylmethyl ) pyrrohidine
(2R,45)-4-( Daphenylphosphino)-2- diphenylphosphinomethyl ) pyrrolicine
(2R, 48)-4- ("X BEbc B )-2- (B fe 4L P AL ) i ok 42
R RIB, 8, SEAHFIEXT LY.
FSE Arsane(IH#, M Arsine); AS-BH%E AS-Amane(IH%, IE
B Arsorane)
B4t Stibane (1H 4, Stibine); AS-8545% A5-Stibane (I8 4% Stbo-
rane )
# 4% Bismuthane(JA4%, Bismuthine);
BRE, BXHARIBL N,

CH;CH,CHCH; sec-Butylarsane (B} & B Gz L 18 4% )
| T SR (3 HLTE)

2- Arsanylbutane(EH& T A2 B 4 )

2-BRLEE T 5

sec-Butylarsine(1H 4 )

T EHM(AL)

ASH2
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(C¢Hs ), AsCl Chloro{ diphenyl }arsane( H7 $LE )
S ) B b (R AT AR
Chloro{ dipheny}!) arsine( IH 43 )
FoXE)E(HA)
Diphenylarsanyl chlonde( %7 #L #1251 42 )
Sk R (F AL KR %)

Bi( C¢Hs )5 Triphenylbismuthane (5 #7 HL73)
Trphenylbismuthine( [H 25 )
=HREM
— 2 W, AT ERLE ane” W BRI, {FEEDR
ESk AT ERAE R 6, 5 FizH. EREREBE R FREN
), MARERITXZHE (), RETHRRSTHE T,

14.2 B & EE 5 B #1Z 1% (Phosphorus oxo acids and re-

placement modifications )

BHSER, FAGEKAGRAFLSARNEHWASES,
HmESANEERSUNE ., KEXBRAYFUNEE SN,
A, REEFHIHEGL0MHE, WNEYNwEBRACNE
%, EAM——PE XK,

R 141 PRI RBERR . BERR, PP HEEH . REK
TREERGEHGAWATL, HEEER, HRELNFENE
iR o E i, KL, REXMTRORUYICRR, HESH
—Wo X1 ERM, BEMEWIEE AL

R ARITAEIE, ErEMEL TR H, b 7%
PHEEROMIAEL, e AERESN, UeTHER. FP
BATY, HREABREMEYNFRRENL, HEL5RRIAEK
A LG & RN B,

REBEENE, SEAIBRANIENERHATARRARE
fi, M= SHEYIBER LR RBHRAME .

AEHERX KK EHFEER, AR,
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FEELBTRE
4.1 BEEREEERREN

7 & —SHE—S B# —NH Z—NHOH B #
H,P(0)OH H,P(S)0H H,P(NH)OH
Phosphime acid | Phosphinothioic 0-acid Phesphummidic acid
1 BAKE O & W E R
H,P(0)SH H,P(NH—NH,)OH
Phosphunothioic S-acid Phosphinohydrazonic acid
BACK R S-8 B AR
H,P(S)SH H,P(N—OH)OH
Phosphinodithiorc actd Phosphinehydroximic acid
THRARKRER OB i B
H,P(0)—NHOH
Phosphinohydroxamic acid
W E R
HP(0)(OH), | HP(S)(OH), HP(NH) (OH),
Phosphomic acid | Phosphonothioic O, O'-acid Phosphorumidic acid
o wAK 0,0-8 LRV =Y.
HP(0)(OH)(SH) HP(NH) (OH)(SH)
Phosphonotmoic 0, S-acid Phosphommidothioie acid
BB 0, S-B& B A QI T AR
HP(0)(SH)(SH)
Phosphonodithiorc §, §'-acid
ZHAH S, S-®
HP(S)(SH)(SH)
Phosphonotnthioic acid
=R RRN
EB: () R, PERAMEEMBEEENFELE THENETM.

(2) Hp AP EFEMEX TR 0", BRREZMER, LAt RiLBRIKk,

(C4HsYHP(0O)OH

CﬁHs—'SO3H

EREWER

Phenylphosphime acid( Bt 4 )

Benzenephosphinic acid (B 4245 )

-3/ 1.9

Benzenesulfome acd(§UfR 2, HKFHEEBH)

P37 1.4
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HTEER ) SUABEBE B B Phenylsulfomic acid”, B AR
MR FLEEEFSAIRMA, WAZAEXPHEST, BARE

HRH, AMIUdAEEE,

(C¢Hs),P(0)OH

(CsHs)HP(NH)OH

(CgHs),P(NH)OCH;

Diphenylphosphinic acid
THREERBR

Phenylphosphimmidic acid
EEKBET AR

Methyl diphenylphosphiimidate
TEBER BT ER PR

UERRABRRE S K, 2ABRGE, Sk AN

B #,
(C¢Hs)HAs(QO)OH

(CeHs)As(0) (OH),

(C¢Hs),P(0)OH

Phenylarsinic acid

B e AR

Phenylarsomc acid

AR

Diphenylarsinic acid
“EERMER

TR FLGE -mc acd” HORER) TR ; TTERLEE
ome acid WA (EBR)RARE, R— 1T HFFERFLRM, EZHHEHK, W

TG
(CsHs)HP(S)OH

(CgHs)P(S) (OH),

Phenylphosphmethioic 0-acid
FRBAKE 0-B

Phenylphosphonothioic 0, 0'-acid
FEHHBABE 0,0 -B

FER B “-1mic acid” F(IF) B “-onic acid” I A B AL “ thio-"
BB T “-mothioic acid” 1 “-onothioic acid”, N{E T 8%, B
EHE "S5 CZEERMT -4 TF 0", I AL it HE BB AR
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w, iR, #AEXRE“0-"THRMNEAEEA LNA &

‘ﬁ)zli_to
C¢HsP(0)(OH),

CsHsP(S) (OH),

C¢HsP(0) (SH) (OH)

CeHsP(0)(SH),

CeHsP(NH) (SH)(OH)

CeHsP(S) (SH),

Phenylphosphomc acid

Y104
Benzenephosphoruc acid( F [ )
KM

Phenylphosphonothioic 0, 0’ -acid
EEBE 0,0 -8

Phenylphosphonothioic O, §-acid

Phenylphosphonodithioic S, S'-acid
ERE_HAE S, 5 -

Phenylphosphonumidethioic acid
FEHGAMEER

Phenylphosphonotnithiorc acid
FE =B

UIE BRI AR H SERR, NEaBELN %"
Pt R “phenyl” (TE MU E, YR RBRESHE, AN,

B WA i BB .
(C4Hs0),P(O)H

CsHsP(0) (OCgHs),

Diphenyl phosphinute
WK BERR — Ry

Diphenyl phenylphosphonate
EERIM KRS

WHR=ARE, EERHRLE,
—MEBENFAHGEER: R—RHEBEREANE
“aad” REEE, XBBH; K, WREIAHR“c and” £

BN -oyl”, LHIITF .
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(CgHs),P(0)Cl Diphenylphosphime chlonde
Diphenylphosphinoyl chionde

TARBERBER X

Chloro( diphenyl ) phosphine oxide
R (CEER

Chloro( diphenyl)- A>-phosphane oxade
FAR(ZHE)-2-Beh

(C¢Hs ),P(S)Br Drphenylphosphinothioic bromude
Drphenylphosphuinothioy! bromide
ZERERHACKRBIR
Diphenyl( sulfanylidene ) - A>-phosphane bromide
BRAZEE(RELR)-A-BE

(GHs),P(=N—CH;)I P, P-Diethyl- N-phenylphosphimmidoy! todide
P, P-Dhethyl- N-phenylphosphimmdic 1odide
P,P-TZE-N-FEREK BT RB M
Dethyl(10do ) ( phenylazanylidene )- A - phosphane
TR CER RS E)-A5-Bi 5
[ (CH;),CH—0—J,P(0)(—S—CH,—CH;)
0, O-Disopropyl S-benzyl thiophosphate
0,0-_RWNE S-FRBAPBLEL
At B% BR R O HLB%E BR 28 “ phosphate” 6 — 7], FE MBS E T
BEHEEANE, 5THE, XIIFR,
CsHsP(0) (SCH;)(OC,Hs)  0-Ethyl S-methyl phenylphosphonothioate
0-Z% S-F R H AR ES
F B BHA B A A O, S-acid B “phosphonothioic 0, S-acid” .
BE LM EBERERN, FRATAER phenyl”, FEMZ EHH
ERSE, BB, FURELE.
“0-Ethyl S-methyl phenylphosphonothioate”, 1H; Bl ##] JE & .
( CH, O)2P( 0) CH, Dimethyl methylphosphonate
HEMK _FE
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(CH;0),P(0)0OH Dimethyl hydroxy phosphate
BERRE _WER

A& A9 B4 & “ phosphonic acid” EBR, BT LKH R 5 ¥ HIE,
ifil & % 2 “phosphoric acid” BBR, & B Hial 2 KE 5,

(CH;),P(0)0OCH; Methyl dimethylphosphinate
TR R B
CH,0P(0)(OH)CH; Monomethyl methylphosphonate
G -1 L R
EFERIENM.

CsHsAs(NH)(SH)(OCH;)  O-Methyl phenylarsommudothioate
O-R 3 ERFHA M T EAMER

CeHsAs(0)( SCH;) (OH) S-Methy!l phenylarsonothioate
S- H 2 5 1 i 4K e R B

CH3>2<(1)I: “‘CHz_P‘Q

CHY” 6%~ cn —PO
e

(45,58)-2,2-Dimethyl-4, 5-bis( diphenylphosphanylmethyl )- 1, 3-dioxolane

(45,58)-2,2- " F 3-4,5- 8 ( Z FBESER B 3 )-1,3- IR IR

( + )-2,3-Isopropyhdenedioxy-1 ,4-bis( diphosphino) butane

(+)2,3-RUNE_H-1,4K(-ERE) T

(48, trans )-[ (2, 2-Dimethyl-1, 3-dioxolane-4, 5-diyl) ] bus [ methyl ( diphenyl) phos-

phane ]

(48, orans)-[(2,2- “H #-1,3- THERIF4,5- ) IR [ B R (XL 84 )

(45,55)-[(2,2-Dimethyl-1, 3-dioxolane-4 , 5-diyl) This[ methy}( dipheny]) phosphane )

(45,58)-[( 2,2-Z I 3£-1,3- 2R L3R4, 5- — 2 TR F (%50 ) Bk
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APl gaaH, B—TUMERIF K, BRitrELEXT S
B, BN, FEAUTHRAIGE, BAIDEALRETEAER
r, WEIFEAD, BE—-NE—&, HIEFKS A,

BRWMAEVHFEZERER T L, BLIHE, BW, BER
B,

AHEkE, EXPMEXMBRNIT, &4 ihb¥EN
M, NA—-ITXEE, BB -TAERY, EN1a5E:

SRR HI BRI, (4R, 5R)-, (-)-, (4Rtrans)-;

NIHBEY) 7T & A1 (4S, SR)-, (4R, 55)-, (meso-) 3K (as-)
BT o
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’rl (IR ZIHE JTIEE JUITE JTEIE RIIE QN1R JTVIE SUTIE JiTie SNIIE JHNIE SRUIE STIIE J1ITE VIS SNTIE STHE JTITE SNITE IR JTIE SNIIE JINE Ui 2 HI’IIH‘

15 % B |

(Carbohydrates)

\ill R VR IR SRR TR TR SR SR JHIESINESTHESTIE SIHESHIE AT ST ATHE AR R A S S T P[RS N[l I‘

¥& (Carbohydrates )1 A E VLM — KK, HH LA “Car-
bohydrate” — i@ (Bl Bk KL &) "m B, R, NEWT S,
BAEH, HZEZHNEET Tk,

—RBELR M BERR, B -0se” B “-sacchande iR &, L0,

(IR 11 JTHE SHIE SNTTE AT
TS JITIE SR SHIEATE ]|

i<k Monose Monosaccharide
.y 2 Diose Disaccharide
=¥ Triose Trisacchande
Py X Tetrose Tetrasacchande
fIRRME ZEH  Olgose Oligosaccharide
ZhE Polyose Polysacchande

HARERHNERUBRBYNGE, BN ZEANE LR
(Polyhydroxy aldehydes) 5%, 45 ¥% 2L B ( Polyhydroxy ketones) , 44 F
wERER, HRHEY, WAV,

15.1 BRSNS

BN H BB EBRIEEN Y. 7585 B8 (Aldoses
and ketos&e)%ifﬁ&ﬁbﬁAﬁﬁ?ﬁ, BIan LI F AR,
BEVE: Aldo-#EBRIR TR A E H-0se = X BB
BRE . Keto-$25% & 7 3R L #E-0se = sy
CHO—(CHOH)—CH,0H  Aldotnose ( B1 Aldo- -tn- -ose $ i),
i8] .3
Glyceraldehyde
H nh A
2, 3-Dihydroxypropanal
2,3-"RERRE
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HOCH,—CO—CH,O0H Ketotriose (F1 Keto- -tn1- -ose Hf i)
S cbid

1, 3-Dihydroxypropanone
1,3- Z A AN
CHO—(CHOH),—CH,0H  Aldotetrose{ 81 Aldo- -tetra- -ose #f &)
HETHRBHILE 2’
TR
2,3,4-Tnhydroxybutanal
2,3, 4=ZRATHE
ik . BMHFE BB XER,
HOCH,—CO—(CHOH)—CH,0H
Ketotetrose( B Keto- -tetra- -ose $f i) T BB
1,3,4-Tnhydroxybutan-2-one
1,3,4- =% &T-2-5

15.2 £

AR 2 BRI ERENE TN, HE-TEHKAT
REBATZEEYM, SR IABNERML, YE0EER
AEL5 IR, AN B8 (cmonoses) H B i 4 B M I B MR AR LR T o
WIERPFEE L, U, 7TREK.

O JAE=AkE, HPE—-PREOWELEFHE, WKE
ABA-PIR,  BE— X X B

@ SHENUNHKE, KPRFHROWERLESEF4, W
ZRE I

ERBUENES » T FHEROBERLE 20 A F
MY MEE, LT

CHO—(CHOH)—CH,0H

Aldotnose Glyceraldehyde 2, 3-Hydroxypropanal

CR). 3 H e 2, -_RAFR

ZAEERER ARG E, Hit—SEAR NGBS,
A .
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CHO') D-( + )-Aldotnose D-( + )-Glyceraldehyde
OH D-(+)-REERE  D-(+)-1 s
CH0H (R)-( + )-2,3-Hydroxypropanal
(R)'( + )‘293':g§ﬁﬁ§

(" CHO I-( - )-Aldotnose L-( - )-Glyceraldehyde
HO~-H L(-)-FIRME  L(-)-HMe
CH,OH (8)-( - )-2,3-Hydroxypropanal

(8)-(-)2,3-—BEEAR

ALEBRKER Ty EPhRTREHREEZN: miE
SHWI(R), (S)NEHEK Fischer HERX, XX T HWIRE 4 KX
R HEF B R B 4 XTI R, 24T X Rectus, Simster Z 45
H, D, LaRI2MEHME G FHm ERERERELL
M5 AEMRESEEERSZBAOBER. (+), (- MRFRIZWIE
T HMEREER, XEMAEE LS MERE XK, X
FHEHHAE, BREFABRAXRANERER, EMEB. PEE
AE, FEREEEKD LEATAXFEBED— A, UR
X 51

ARAFELEN, C5MERAXD, LEE(+), (-)FEx
ERPEGHAR, £2EIAN, BRFEAR), (S), READHK
LT T, MALmEC), (=), B nEe W LhRiEt s
HERASET, GEMEBTRLXN, Hli, D-(+)-Glucose
S X+ )EH D-Glucose B H LHE X ), HNPBEA AR
BHHE, NWREEWE (+), (-)3%, U, A44mE
(+), (=)o

LR B HMES R RTAREE,

B, EFRDN=ZABREBE—CHO, RHEHAERE
—OH, BN E - ERAREBTHE—H, BT /A
B RmERE—CHOH .
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IE D—-(—)-Ribose
D-(-)- &%

D—(-rErythrose
i_ D—(-)- R8Nk
D—(-)-Arabinose
D~(+)-Glyceraldehyde AI: D-(-)- Bl R {8
D+ HW® ‘I: D—(+)-Xylose
D—(+)y- A8
D—(—)-Threose
D—~(-)- FBITHE

:I> D—(-)-Lyxose
D—(-)y 5B

§

%
1

e
¥

1
3

D—{+)-Allose

D—(+)- BI# 8
D—(+)-Altrose
D-(+)- P 5158

D—{+)~Glucose
D-(+)- H%G
D—({+)-Mannose
D—(+)- H W

D—(—)-Gulose
D-(-r ¥R
D~(-)-1dose
D—(-)- U3

D—(+)-Galactose
D—(+)- ¥ A
D—(+)-Talose
D-(+)- B PH

R R Fischer HFRMRBRE RS, 4D, LR
FIHMEEF B ER T ERMERE, HHBE52%Kw /R

Ao XBEMNEBBEAFHEGZNT .
;’ CHO D-( + )-Glucose( ¥ & 4 )

5 OH D-( +)-Hi%E
H(?i"__OH (2R,35,4R,5R)-2,3,4,5,6-Pentahydroxyhexanal
S oon (2R,35,4R,5R)-2,3,4,5,6 A HC B
2R,3S,4R,5R)-Aldoh
®CH,OH ( )-Aldohexose

(2R,38,4R,5R)-C B ¥

BRE—NEREM; F=L0ER; B 05 NER
BRKK AR MY, HER, BENARER FWH LA %R

ﬁ_‘ o
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& CHO—(CHOH),—CH,0H Wt E&Xx H L 8t sE, miE® &
BRERXEZH,

B, BERSKRERTE, HAECLHERLE
(Anomers) P 7 7E, TREEBUTIFEZL1EM:

1CHO
21
CH,0H : OH SCH0H
S i — ko
7 OH oy S T—OH HON4" OH
6__0H
CH,OH
a-D-{ + )-Glucopyranose B-D-( + )-Glucopyranose
a-D-( + )-A il 3 %5 4 B-D-( + )Mtk Ieg ) 2

B S B 5 SUER 01 K (furan ) 75 5 B9 04 00 0 ( pyran ), BT LA £
F A 45 TR & B A R (furanose ) 75 B B 3 4 FF48 (pyranose)
M i,

- HBEHEERNTEER, | SR EMEBRERER
MEV#(e) L, BEETF; “B"HAEZXEFA LR,
1 SR EMEFERBEAEFN T RE() L, BHAE LR,

PR, y-. O-FR BT R R AR 0 5H A 1 PRI 2 4 B R 2 4
HPFEEA, aAaFRRXERTEN,

y B a
© ~—=HOCH,CH,CH,CHO=—=—= 670}_1
OH a® P
Y-Hydroxybutanal ( # =)
y-BRETE(HR)
a-2-Hydroxytetrahydrofuran {B-Tetrahydrofuran-2-ol (35 )
a-2-F% B 0, 0% gl - VU ' 1k g - 2- R
(25 )-2-Hydroxytetrahydrofuran (2R)-Tetrahydrofuran-2-ol (FF =, )
(25)-2-32 4 P02 kg (2R)- V4 ok g -2-

343



a
0 5 ¥ B

( 7[ HOCH,CH,CHyCHyCHO——=( )1
OH a & il

8-Hydroxypentanal { #% 3 )

S-FREE P (B 0)

a-2-Hydroxytetrahydropyran B-Tetrahydropyran-2-ol (¥A 5, )
a-2- Y5 B D S ik - VY & ik g -2- B

(28 )-2-Hydroxytetrahydropyran (2R)-Tetrahydropyran-2-ol (35 )
(28)-2-%2 B 0 otk (2R )-PH & it w4 -2- B2

FREH WA, E8HFE, BATMH « RpHAHR)
(S)o

PO AR R . BOM 518 2 B LR U T V4,
TRA:

1 CHO
5 p) 5
HOH,C — 1 OH HOH,C o OH
4 e 2L O —= ¢ !
4
s[> 57 oH “OHGH
HOH CH,OH
a Kl B
D-(-)-Ribose( B8R, ¥ E 4 )
D-(-)-BK Wi A% B

(2R,3R,4R)-D-Aldopentose (#3)
(2R,3R,4R)-D- R BB
(2R,3R,4R)-2,3,4,5-Tetrahydroxypentanal (58 =)
(2R,3R,4R)-2,3,4,5-TU R H B
a-D-Ribofuranose B-D-Ribofuranose
a-D-BK 55 B 1 B-D- K Wi % B
Yah, MR RE- TR LEHWEAR, REHKRAIRLE

(anomres) .
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[
2 CH,0OH CH,0oH HO

O
HO3 6
HO~;" 30H OH

O
3 6 2 OH
HO 4 3 OHIC HzOH

1 EO N
~21—0H
6 OH —{—OH &
SfHOIT ——=—<TOH=—  5(HQ) °
4+—1OH 6 CH,OH a}—CH,OH
H O

D-( - )-Fructose{ B8R, 1 E 4 )
D-( - )-RE(OK,BHESL)

(35,4R,5R)-1,3,4,5,6-Pentahydroxyhexan-2-one ($£3)

(35!4R 95R)'1 ,3,4,5,6-35.%%6-

(35,4R,5R)-D-Ketohexose ()
(38, ,4R,5R)-D-C Ba¥E (85:)
a-D-Fructopyranose

a-D-WE g R 5

a-D-Fructofuranose

a-D-BK g 5

2-8 (8D

B3-D-Fructopyranose
B-D-MEFE SR BE (5 B R )
3-D-Fructofuranose

B-D-1k I 48 (H 5y =)

BT PEXREABERIRDEHESHE, XWX
LN B K BRBESE M, BT L — AR R R
(+)9 (")o

15.3

HRTEY

B FPRAFEREMITE LR, K& H L% RN TE
BATAEYZ ZERERME, UL, s R, & mEmEs,
M & BT B, BERFARRERE. B, B, B4R
H, REBRAKBETITHN, ZEHMT.

1

HO

4
5

6

2L OH
3

CH=NOH

OH
—OH
CH,OH

D-Glucose oxime

D&
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lcH —NNHCHs D-Glucose phenylhydrazone
HO+—
—+-OH
—~+—OH
®CH,0H
ICH:NNHC(,HS D-Glucose phenylosazone D-Glucosazone
2 L=NNHCgHs D-70 %0 5%
~—OH

_i__OH

®CH,0H

REHSEENAETEREN MRETFAEME, HHASHE
GREMZEHE, SAEERTIIAERSBRE —HEY, AR
Ear A ERReT, AR, 2R, HEHER, EMEFFRMHE
HE%H,

HTLEABMES DAL MESR, AR —F, HEES
BARERE, WTEmBRELUZ B,

1COOH D-Gluconic acid
——Z——OH D-H % &
HO:ﬂr— (2R,35,4R,5R)-2,3,4,5, 6-Pentahydroxyhexanoic
TF‘“OH acid
5T OH (2R,3S,4R,5R)-2,3,4,5,6- L R H TR
6CH20H
1CH(SC,Hs), D-Glucose diethyl mercaptal
——ﬂ—— OH D-Glucose diethyl dithiacetal
HOS1— D898 2 3 R
4 OH 6,6-Bis( ehthylsulfanyl) (2R, 3R, 4S8, 5R ) hexane(-2,
— 7 OH 3,4,5,6-)pantol
6CH,OH 6,67 (Z BMisiH) (2R,3R,45,5R)T-2,3,4,
5-TBE
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X Ry Z E] 40, D-A 4R “D-Glucome aad” 2 e A1 HE .
BWE I — B ER M E B R R TRE, FrU AdaEeEiEk
58iAR “-ic aad" A T D-HE R “D-Cluconic acid” o

ICHO
T—-OCH3
CH3O3__" 2,3,4,6-Tetra- O-methyl-D-Glucose
1 OCH;  2.3,4,60-mB#-D-EHEE
— 1 OH (AL M- 0-" HERAIK)
6 CH,OCH,4
1CHO 4- 0-Eithyl-2- O-methyl-D-mannose
CH3;051T— 4-0-Z.3-2-0-F £ H Bb
=T (Ut — A A aE 2, (BB RO i A IR f Y )
T“OCZHS
—S'—OH
6CH,OH
1COOCH; Methyl 2, 3-anhydro-D-gulonate
2No 2,3-Ri/K-D- i B BE G
T/ (BRSEMEIE TR L)
HO4——"-
—S'—OH
6 CH,OH

HEER THHE (glycosides) IR R . B —BEBAFLREER
BRlME, ME—FRZAR, RAERRNEHEEROBIBRAERT
B, AN,

WEH-REFEEMREFHETSR, BHEENYE SiEY

B
6 CH20H Methyl-a-D-glucoside

O
HO I o DRI
OHOCH3 BHEMEX, REBARE " Y

“ade” , AR ER)
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6CH,OH
HO35 2 1 OCH3
HON5" NH

|
CH;C—0

HOCH, o OH

41
32

H

6CH;0H
HO 4 5 2 1 OOCCH3
HON;" “OH

Methyl-2- Acetam:do-2-deoxy- 8- D- glucoside
2-ZBEEE-2-RE-S-D-HEH T AR
(FE R E “deoxy-” A A CEii Y8 kP
Fr LR R )
[-D-2-Deoxynbofuranose
B3-D-2-Deoxynbose( ¥ i€ )
B-D-2- 5t S ikl A% B
(F—T28Y, RRR—5%)

B-D-Glucopyranosyl acetate

B-D-1it e B % 5 B 2 R AR
(FHAXHE—1TH, HX B KA
waERERIMLE, BHR W, B
EE)

6-0-benzoyl- B-D-Glucopyranose
6- O-"F Bt 3 B-D- Wk i B 2 0k
B-D-Glucopyranos-6-yl benzoate
(3-D- Mt e ) %5 4 -6- K F MR

Vitamine C  L-Ascorbic acid{ ¥ € 2 )
#EEC LSAmE
I-2,3,4,5,6-pentahydroxyhex-2-eno-
4-lactone

1-2,3,4,5,6 EEED-2-HRR-
4- A BH

PRNRRFAUEEARERSLYREFE SR, BERE
WERBKFEAERDRBRLEN.,
PP — R BRI R g A A AR R
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(A)
CHO
HO
HO
CH,OH

(B)
CHO

OH
HO

CH,OH

RO REEnE, I3 B8E B 57 P BOR 808 2 b 8] B9 A ) 2 4y
AR S 5 m, KK EFEKXTSA " enythro-" (R R-) B

CHO

OH
OH

CH,OH

CHO
HO
OH
CH,OH

“threo-" (3\-) I #YIAE L, 40 .

D-Erythrose
D-7REEHE

A

D-Threose
D- 75 Bl 4%

ARk~

3CH,0H

Cl,CHCONH2
Hl_

e

—H
—OH
IS

NO,

L-Erythrose
L- 7 £ 4

L-Threose
L- TRy ¥

(1R,2R)-2-Dichloreacetamido-1-( p-mtrophenyl) propane-1, 3-diol
(1R,2R )-2- R B RHE-1-(p-WHEEH)NK-1,3- 28
D-( - )-threo-2-Dichloroacetamdo-1-( p-mtrophenyl ) propane-1, 3-diol
D-JRB-2- — M B -1 (p- PR R )N 5R-1,3- W

Chloromycetin

rBX
154 %8

Chloramphemcol

— V) 24 (Polyoses) L AT BE W BAMERT A M. BN, 8.
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350

$CH,OH

(0]
HO3<3 N,
HO~y" OHg 6CH20HO
(A HO33 2 N _op
HO~5" OH

(B}

4 0-( a-D-Glucopyranosyl ) - 3-D-glucopyranose( LA B ¥ 4 £ {4 )
4- O-( - D- Bt Il 4] 255 B B ) - B- - P e T 26

(8- D-glucopyranos-4- yl-a - D-glucopyranoside( LA A 35 Ay {4 )

3 D- 0 i ) 25 9 -4 - - D- W P R 25 0
B-Maltose (35 %€ 4 )

B-Z W

8CH,OH

1
O_HOCH;,
HO33 2 NI O
HO~N5" OHg HOJ
3 CH,0H
H

(A) O
(B)
2-( a-D-Glucopyranosyl )- 8-D-fructofuranoside( LA B 3 44k )
2-(a-D-ME R BB ) -5-D-Tk R H
B-D-fructofuranos-2-yl -a-D-Glucopyranoside (LA A 35 (k)
B-D-0% M RN -2- B - o -D- Mt RE R BT ME H
Sucrose( ¥ 5 4 )

ik

SCH,OH *CHOH

HOZ3 |2 \LO 2 3 |2 L OH
HO5~ OH HO 5 OH

(A) (B)
{3-D-glucopyranos-4-yl- 8-D-glucopyranoside ( LA A 3§ £:4% )
B-D-PHE I 7 2 4 -4- - 5-D- M R A B 4
4- 0- ( B-D-glucopyranosyl )- 3-D-glucopyranose( A B 38} 1% )
4- O-( B-D-Mit 1 3] % 0 2 )- B-D-nlk W B 5 0
B-Cellobiose( ¥ /£ 2 )
B-£T 4 —# .



(B)

1- O+ ( a-Cyanobenzyl }-6- Q- ( 3-D-glucopyranosyl )- 3- D- glucopyrancside

1-0- (a-FEF 2)-6- O- ( B-D-Pk. 1l 8 5 ) - B-D- Mt i 35 2 W

Amygdaloside Amygdalin

HELHE

B LRGN, SRR, H T AR —

J7 R E MR, WLJ{%%T%—?TN“%Z%O BTk, TEF
B LA R ERRCAEH, LU(B) Y 20 o 508, £8Py
A AR EREREEE B KR TH, Fiod Sk —mmE

H, EHTHE, - HENE¥EST,
15.5 Bk

B8 (Nucleic acids) 5P B K 2. — R BB 4 BB
¥E M (Ribonucleic acid , RNA); 724 2-J &40 0 B8 02
# ( Deoxyribonucleic acid , DNA),

LA B8 (D-Ribose ) 52 . 8 2% 85 ( D-2-Deoxyribose ) 47 55 Bl 5 5
H R H S B8 i R A9 R, T 28 B (Nucleosides) . B & &
H (Deoxyribosides ) 15 #% # B¢ ( Nucleotides ) .

REZBEERERREYEEABREHAR SR,

BEVIBREABRTHABHERS 2-RELTR, BHERBEE
B, WA, BRSO HR. WAL — R w5 =k L,
Y, HERHGE0TF,

RRHMMEEEARR, BEETRUEELE,

NH, N Ademine(A)  6-Aminopurine
]Nf%%g N WO 6EALE
2KN AN o AN N

3 H H
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OH Guanine(G)
|

H
AN & m0d
)\ \> 2- Aminopurin-6-ol
N N

NH, N 2-F H-6-FE RIS

O
N
HN® N
AJ\JEN>
NH, N
WIERMTAEYEER 3 M, BRFELERME.

NH, NH, Cytosme(C) 4-Aminopyrimdinol
i 1 B 4-FIHE-2-FHERE

~
oS —_—— N

(@) OH Thymine(T)

FERH ==Y
12
)\O

N N ON 5-F B PR e
H
O OH Uracil(U)  Pynmdine-2, 4-chol
| 132 /|K 2, 4-Drhydroxypynmdine
Sy
}\{] O N ON 2, &_EWEnE

(1H, 3H)-Pynmdine-2, 4-dione
(1H, 3H)-%KE-2, 4-_M
BWESERBATAERE, LITLIRES SEE WS e
HiF,

NH, Adenosine( € %) Adenine nboside
¢ W BEMEE) BRESEE
IN' 577 \8
) ||\ >9 Adenin-9-yl- 3-D-nbopyranoside
§4’N BRSO3 B-D-ML MR HF
5
HOCH . 9N
3 12
OH OH

B L B4 A s A, WA .
Guanosine (¥¥5E 4% ) Guanine riboside 5 (R H
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Cytdme (F¥E %) Cytosine nboside  Ffl (BEBERL) H

Thymidine ($¥£45)  Thymune riboside M (BRBEBE ) H

Undme (¥75%E4%) Uracil nboside R(EVER)H

MmE R EAEE, BMMNE “deoxy” ( B E) B AT,
40 ;

NH, 2’-Deoxyadenosine
6 - E R H (EA)
L \>8 Adernine 2’-deoxynboside
3 R GRS 2'-J LAY
H OCHz ; O | Ademn-9-yl-2'-deoxy- 5-D-nbopyranoside
K 7r2 BRI0489 352" TR - B-D- I W RO £
OH

F—TARES, REBRTFIELBIME deoxy -~ "BLE I 7],
— BRI S, USITHEMNRS; £ L MiFiE—5;
FEAEERRE

WA EMEESHRRENEEREZTRT, M.

NH, 2'-Deoxyadenosine 3’-phosphate
6 N 2 BRI 3 -BER R
L "
3
HOCH, O,
312
HO.__O
HO 1
O
NH, Adenosine 5'-tnphosphate  ATP
Y SRR
IN 5 N\>8
2 [ 9
N 4N
OH \OH\OH\ 3
HO-—Ilr-—ll? —H1H>’0(53Hz ; 0,
O O O 3 |5
OH OH

353



i B3 (Ribose ) 5 A 8] &) 8 & 4 58 06 B FF 8 % H (Rubosides,
Nucleosides) ; Hi 2-fit 48 £ ¥ ( 2-Deoxynbose ) 5 A [ 5 2 ) 447 B A
EH 1 (Deoxyribosides, Deoxynucleosides) . Z ¥R K&, Z B H
R, HFAEHTFAREET, EEEN 3 SN S5BBE
Be B B T 1 M2 (Nucleotides ) Ait 4% # B2 ( Deoxynucleotides ) , i3
— AR EERMABEZ TR 5% — & B &80T E S
3, S AILABEBRES BB A TE RUSRE IR #9 4% B 1 BR ( Ribonucleic acids)
1 5t S 8 B B2 ( Deoxyribonucleic acids), X 862 A {15 B 4417
ZH: RNA # DNA .
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’l R S 2JIIL WL STIE STHE SPIIS SHITR JTHR VTR NI STHE I (TR TR TR IR STRE SIS YR SITIE STIIE STITE STTIE IR TR ]|

w163 MM EBWALSD

(Isotopically modified compounds)

lII * 1+l willielllieiiiell S0 ill-elelHeitie )l Siieiiell e e (e el el i)+ OHIIOIIII4IIII‘

BEETAEE, AR MBEBITHEABN, ARMERC
Vi, RERT —HERTE, THETERSEE, BN
ALEMFMRREYHILER SHAEHEMRETE, iR,
XHRERMNEEmS Y (Isotopically modified compounds ) i) i 2
2,

FeLA S (hydrogen) (X B TERER) HOEES ., HFMES
3 4~ BP 50 (protum)'H., 4R ( deuterium )*H R (intium)°H 3 M Z &
(Nuclides), fr& 8, —MAEHIHZELS, RBTED. T
XRR, BATHCIREUTEDNLFEGLERZFRE, X8
F¥ 7 95 J5 ] ( Boughton prnciples), th# IUPAC XHEMEN, R
BRD, TENEhWAEE, AEEE2C.BC.HC. 5N B0 %52
ERNERER, ¥R BEEN, £ LABYBEERE, 5T
BRI EAN T

LUTEEEMRMEG RN ERET.,

16.1 F{EEREBEKY

Frig R R BUR S £ ( Isotopically substituted compounds ) $% 3 84
—REMBERILET 10028 THANE. fEHELRA>
BRARES, RESERE) SRESEN—%,

CH%H (H, ) Methane Monodeuteriomerhane
CH,) B HU5T R A

PSSP SIPSI PN,
1111 114 1] 511

C®H, CD, (*H,) Methane  Perdeuteriomerhane
CH,) B 5t 25 b
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CHH A A5 5 X CPHH; 3k CH;D, BRI FRF X RLL, B
MEBR THEEREPBRZEN, FEXEE THERLIBF

CH)ERRAPRP RN EREE™H, HAMITEUBR
FEFETHS, CD, EAREER, WA H,

13(:1,14 (*C) Methane
(BC)Hh
C*H,;—C?HO (1,2,2,2-2H,) Acetaldehyde

(1,2,2,2-*H, ) Ethanal
(1,2,2,2-H,) 2%

C*H;—CH,—O0’H (0,2,2,2-2H, ) Ethanol
(0,2,2,2°H,) 2.8
(2,2,2-2H; ) Ethan(®*H) ol
(2,2,2-2H,) Ethyl(*H)alcohol
(2,2,2H;) Z(*H) &%

CH,—CH?*H—OH (1-2H, ) Ethanol
(A 8EH CH;—C*HH—OH) (1-2H, ) Ethyl alcohol
(R A CH,—CDH—OH) (1°H)Z 8

M3, #F LD #2H W5 & CH,—CDH—OH, F & 1M
BEL.
HHEEEREZNEHARAKATMEEOARER, EHH
B,
C,Hs—"®0H Ethyl ('®0)alcohol  Ethan('80)ol
ZE (Bo)m Z.5(0)m
JR 4 Ethyl alcohol F 8 4%, T Ethanol PR A S, MA
(BO)EBRLEH AR sh! Hit— B EHA ALBRABRRA R,
13C2H,COOH (2-3C,2,2,2-2H,) Acetic acid
(2-8¢C,2,2,2°H,) 2%
AR, BARIELFBRFE, BB (cabon) 5 5
(hydrogen)o XTF?H, HABESR(D), M(T)E M, HA@%
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HEHEHF EFRIFS52 AR, RMURBER—BAAD, T,

16.2 HEHRICH

iR BB E Fa . BRELFREITE B H &8
REXRDESHZEH, ZAHE, IFTKENRIZEHXREEN
& 5F, W% ENRICY (Specifically labelled compounds), B4R
ENMREY. WEFTEER, ARREESIFES,

CH3[2H:| [2H, ]Methane Monodeuteriomerhane

[PH ]85 AR

C[2H4] Cc[D,] [?H, ]Methane Perdeutenomerhane
[®H ¥ % 2R 5t

CH[*H,]OH [2H, ]Methyl alcohol [’H, | %A
[2H, IMethanol (A~ 8% i1 i )
[’H, | R CReE )

XHAERRNRYE, BREEGTFLZERCHL T, BE
CHPH]PRE —MR, FEUB - RENEITICH; R,
# CP°H,] P HERFICY M2 R L4718, CH[?H,]OH &, WX
HERER IR, FEHA—IH=1 R, B, PEys
A [PHy I Methanol, [PH, 1 F B E & SHINE, By PR S
FEREBRE EBEITIRIC, MERERAEK, SRR

ERRERERICYZE, FRBE L, BRSHATE, M
HMEPGBERE —EVRBNER, I, KUTFBaRPELs
Monodeuteriomerhane ; 2 i B % Perdeutenomerhane iX B /> ¥f I°E #%
FaMzat, BAEEBRRBIESRE, —RBROBRAFA,

[BC]H, [ 3C]Methane
[BCIP 4

C[°H;]—C[*H]O  [1,2,2,22H,] Acetaldehyde

[1 12v2a2'21'l4]z4§
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C[2H,]—CH,—O[*H]

[0,2,2,2-*H, ] Ethanol
[0,2,2,2H, ] ZF¥
[2,2,2-*H, ] Ethan{2H ] ol
[2,2,2-2H, 1Ethyl [*H]alcohol
[2,2,22°H, ]2 %[ *H] ¥

HEEERBENELE, RERKIXZEHRER,

CH,—CH[?H]—OH
(A H CH;—C[*H]H—O0H)
CH,—CH,—O[*H]

C,Hs—['®0]H

[3¢1[%H,; ]COOH

[*C][*H;]coo’H

[2H,]C—CO—C[*H;]

16.3 EFMHHRICULEY

(1-2H, Ethanol [ 1-2H, ] Ethyl alcohol
[1-°H, ] Z#%

[ 0-*H]Fthanol Ethyl[ 3H ] alcohol
[0°H]zZ® ZE[PH]™

Ethyl[ '#0] alcohol Ethan[ *0 ol
Z% [®olm  Z[®o]m

[2-3C,2,2,2-H, ] Acetic acd
[2-8C,2,2,2-*H, ] Ethanoic acid
[2-BC,2,2,2°H, ]2 ®

[2-¢C,0,2,2,-*H; ] Acehc acd
[2—'3C,2,2,—2H2]Acet1c [?H]acid
[2-B¢C, 0,2,2,-2H; ] Ethanoic acid
[2-8¢,0,2,2,-*H; ] Z. 8%

[2Hg ] Acetone Hexadeutenoacetone

[*Hs ] ARAM

AHZEN, EFRREESIIBAKNRAE, FettgEFs
FEWHMCHRERE, —-BAXBARGICHNE, BA—E6BH
EEMBERAKE . IRV EFREFICHS Y (Selec-
tively labelled compounds), WA, HIEGYHEEE X &, X4
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RWA AL FERICUZREY, EAERERIFEH .
S, A ANHEYS, B85 L THEENE, BARiCHEEKE
AtemE, #Hia.

[2°H]CH;CH,—OH  [2-2H]Ethanol [2-2H]Ethyl alcohol
[2°H]Z®  [2?HIZ &8
2-Deutenoethanol
PR AW

AN IER: RZEPREE LM 158 EHSIRITE
YWARRSh, 2 BB R Ea— /A, R, SRR, TS
ET ¥, Bk

CH,[’H]CH,—OH CH;[?H,]CH,—OH C[?H;]CH,—OH

X3 ERCLERAFIDZB(EERXE)NESY.

I LLAT @ 4 25 “2-Deutenoethanol” 25748 2 88, R8s B4
#hz., A,

[ ZH ] CH, [2H ] Methane Deutenomethane

(PH]9H 5 SR H 42
(REHPHF =L MEILHRLY)

[1 ,3—2H]CH3COCH3 [1,3-2H] Acetone [1,3-2H]Pmpanone
[1,3-2H] M
(RF LIB - TBARREE)

[ ISO] CH;COOH ['®0]Acenc acid [0 ]Fthanoic acid
[P0 B8 MR [B0]z. %
(WRE—TH5 - THRREBELE)

16.4 FEIRFEMIRIZHEY

RE—HUEE WIRCREEY: TREREERER DY
fE, BR, NESIMEBABE, GLHNAFESEER
R, BAEME, AR THED,

4 .
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[2H]CH;CH,0H [2H] Ethanol
[PH]Z.#%
F o S 0GR AT 3 2 K54 Z B (Deuterated ethanol), SRR H
BAH, BRERHEEEITRENSHTE L, 24M00%H -T2

WA EETH P,
16.5 FRiCYHNB—EGRRZ

— KB E, ¥R EE M Aldch) ™ & F M, A
Eh—Etrrfs. HPFFANRCERGaNHARRE, R
RS 4, ust#E, T ESETABIHEER, &
WAREMRAKTHES, REEBERTUE. — iR A
R, ERLAERAREEH, ILFAYHREABRSRUEER
A= B RABIE. LUTZEIH el .

C*H;—C?HO Acetaldehyde-d, Tetradeuterioacetaldehyde

ZB-d, DY I, 2. B
CH,—C?*HO Acet(aldehyde-d) Ethan(al-d)

Z(B-d)

st RE R R ERA
C2H’COO’H Aceticl-1® C-2-d; acid-d

Z 1-3¢2-d, B-d

C? H,COCl Acetyl- d; chlonde
Z.®-d; &

CZH,COOH Benzoic- ds acid
*-ds B R

C%Hs 2 H,MgCl Benzyl- d;-magnesium chlonde
LT E-4,-8

(CoHs),(00C),(?H,  Diethyl malonate-d,
—HN _KBEE-d,
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13CH;CO"CH,
CHI*COCH;

(CeHs)7’CO

6 CH,OH
5
s <OH13 “H(OH)
HO

2
3 OH

13CH,OH
516 0O
4 @ H(OH)
HO3 2
OH
H’N'3CH,COOH

H,N'2CONH,

BCH,—OH

CeHSH

C?H;—COOH

Acetone-1,3-2C,

ﬁm'l 93'13 CZ

Acetone-2-2 C Propanone-2-"C
FE-2-2C

Benzophenone-carbonyl-** C
Diphenyl ketone-" €
THEHE-VC

D-Glucese- -1 C
D-&&E-1-1C

D-Glucose-6-'> C
D-#H&EE-6C

Glycine-2-1 C-2- N
«H—ﬁ@_z_ﬁ C_2_15 N

Urea-"2C
ﬁ_lzc

Methyl-'* C- dy alcohol-d
H#.-C-d, Bi-d
Methan-'? C-d5-(ol-d)
-3 C-dy-(RE-d)

Benzene-d Monodeutenobenzene
*-d R 1 3

Benzoic- ds acid

x-ds B
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13CH,;COOCH;
H’NCONH,
BCH;P(CgHs )51

13 C2H3 NO2

CsHs—CH}’COOH

CH>CO0—C?H,C¢Hs
CH}?CHBrCOOH
H"CON(CH;),

4]
CHOj

7/ N\
GHs0 CH}’COOGC,H;

3CH,CN

362

Methyl acetate-2-">C
ZBE-2-PC Hlg

Urea-1,3-P N,
B&-1,3-BN,

Methyl-'? C-triphenylphosphonium 1odide
B E-2C-=K R

Nitromethane-" C- d;
B2 -1 C- ds

Phenylaceuc-carboxy-*> € acid
Benzeneacetic-carboxy-"* C acid

FEZRECH

Benzyl-a- d, acetate-carboxy-" C
EH-o-d, ZHEE-RE-"C

( + )-2-Bromopropiome-2-2 € acid

()-2-8AE-2-BC B (IMETERE)

N, N-Dmethylformarmde-carbonyl-'> C
N, N-Z.H 3 I BE - carbonyl-" C

Tnethyl phosphonoacetate-1-" C
BMZM-1-"C 28

Methyl-'* C cyamde
FLRE-DC



Beocl

3,

13CH,CH(OH)—COOH

BcHO
—+—OH
OH
OH
CH,OH

3-Fluorobenzoyl-carbonyl-"> € chlonde
IEEPR-HRE-CCH

DL-Lactic-1-2® C acd
DL-2.-1-B ¢ BROAMHEER)

D-Ribose-1-1* C

&-ﬁ_l_ﬂc

(at RARRER, HXBEHNA
¥Rl )
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’-III!‘iIIIOIFIIOIIII#IIII’O R JUIR IR VIR JHIE TR IR TR ZITIE SUNE IR IHTE JEIE IR S1IIE STHE SNITR JIHIE ST IIE o |Il0llfi‘

B17TE Hiai

(Complicated names)

\III RIS VIR SR TR SIVIR 2THR STHE SHIE IR ST AMIEATITE SR SR AT R A AT TR AR A | IIOIIIIQIIIIOIIH‘

H&ETUE 16 ERFEHE - HR3EUE, Wik, EH 53—
BEVNYRMAEASHMTAREET ., U TEER, ABL%
HELE, AVEYSERALAGYNLHEEUALEINERG
%, ETEHRVHFESL, WEBTEAEE,

XEAFIR 1T IHEERBERBOBELESRZELE-—-TT
gyEpT,

IR STITE SRTE AR AT ]
I S VTR STTIE STTTE 3 H])

F17.1 ENREMEZMR

¥E & 2 & & & o X
FHEER

Glycne H® M| Amnylacetc a & Z & H,NCH,COOH

Alanine N | 2 Aminopropsnoic a 2-E EH & CH;CH(NH, )COOH

Senne # %M | 2-Aruno-3-hydroxypropanotc a HOCH,CH(NH, ) COOH
22VREIBENK

Cystene 2- Amino-3-sulfanylpropanic a HSCH,CH(NH,) COOH

FHEAR 2EEIREFM

Cysune REEAR | 3,3'-(Disufane-1,2 diyl) -[ SCH,CH(NH, ) COOH },

-b1s(2-arunolpropanoic a )
W(-H-2-BENK)

Threomne 2- Amuno-3-hydroxybutanorc a CH,CH( OH) CH(NH, ) COOH

3. 2HEIEBHETR

Valine 3 M | 2-Amuno-3-methylbutanoic a CH;CH(CH, ) CH(NH, ) COOH
2HEI-PHTE

Methiome 2- Amino-4-methylthiobutanoic a CH,SCH,CH,CH(NH, ) COOH

EHm PEEAFRETH

Leucine R & A®| 2- Amuno-4-methylpentancic a CH;CH (CH; ) CH,CH ( NH, )
2EE AT ERE COOH

Isolencine 2- Amuno-3-methylpentanoic a CH,CH,CH ( CH, ) CH ( NH, )

_REEM 28 E I BRUM COOH
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gk

¥ E A £ % % % A
i EER
g%y;‘l;me 2- Amano-3-phenylpropansc a C\SHs_‘CHzCH(NHz)COOH
R IEBRRR
Tyrosine 2- Ammo-3-( p-hydrox- CH,CH(NH;)COOH
.2E N yphenyl ) propanoic a O/
PEEIIBEE)N| 4o
-
Proline [ #(# | Pyrrohcine-2 carboxyhe a H
W s £ -2- Y AR C]/COOH
Hydroxyprohne | 4-Hydroxypyrrolidme 2- H
BEREM carboxyhc a N COOH
4R R B -2-F R
HO
Tryptophane 2 Ammno-3-( ndol-3-yl ) CH,CH(NH,)COOH
i< propanoic a
2 5-3-(5 B35 7 |
.14 NH
M ER
Aspartic acd 2- Aminobutane dioic a HOOCCH,CH(NH, ) COOH
P ARES 1 22BET B
Glutamuc acid 2- Aminopenttanedioic a HOOCCH,CH,CH{ NH, ) COOH
BER 2EER M
BHEEER
Argne ¥ 3 M | 2- Anuno-5-guamdmopent- HN==(i3Nl-k—[ CH, };CH(NH, ) COOH
tanoic a
2 H-S-MUE AR NH,
Lysine #i%(BR 2,6-Dhaminohexanoic a H,N[ CH, ],CH(NH, ) COCH
2,6 _EECH
Hisudine 2B | 2-Ammno-( imdazol-5-yt ) | 3N 7}
propanoic ac 2l Sl
gﬁ B3 (s E)R| NH CH,CH(NH,)COOH
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RPHFLEIRRBFBEAR TS, BEFHEN, HUBARN
WA, BEACTESRYEMR/M, HHEAD, LAR, WAH
RS F£m. RAK, ALY, XEHRAHIUT,

EREX—FREGURMIRMHHRERES 2 —S8g
REDF, REARERBENLE, BRWE, BHENEH
R —RWESKS EFRAGSE; —EEKEZFNMHE LMY

BAETE,
/”ﬂCOOH 2
GRSt e
3CHR

#l 1
( §)-2-Azanyl-3- [ 4-(4-hydroxy-3, 5- -Dnodophenoxy )-3, 5-duodophenyl ] propanoic acid
(8)-2-FAHE-3-[4-(4- 5 28-3,5- K E)-3,5- " BIKE M
3-[4-(4-Hydroxy-3, 5-dnodophenoxy)-3, 5-duodophenyl ]-L-alanine
3-[4-(4-2 53,5 “ER)3,5- “MEL ] LEER
L-Thyroxine
L-F AR R

BFE . F— B RBH AL NE YL B R R 5
(propane), JLJEBBH R LM RE -oc acd), FFUBRE NTF
A& (propanoic acid), X R E4k, MKSLL 1 A%, P BR 1. 7T F
1 2 91 i B propionic acid ,

2EBAFH, AHRH(S)-R, HREABRRE 2 SR ER
5t & (azanyl-), 48 B E (amno- ) MR 1Tk F 1 Wi HEB BT

3EMEN—KBEHRALE, LR FHE R (R HEE
), EEBRANELBREEERS /55, EEENES A
HEMNHK1E, ¥ 2 (hydroxy-) 5 B (10do-) Tl 475 4% 3 i B £ J& W)
BRSCARFHNUFI N, BREL, TREBE -4,

ENKMENRREFEHED HELLEER, NBIEWFF
%, R EBRIFES S, FAE | XEAE, N5Xesmt
LWL FRNFE,
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B A A RAENE 4 NE R (alanine) £ 48, FELFRER

LA,
F=ABERE A
il 2
CH3s~éH2—cT:H—(1:OOCHZCZH5

NH2 N02

4'-Ethyl-2’-nitrobenzyl 2-azanyl-3-methylsulfanylpropanoate
2-B A H-3- PRI BB 4'-Z F-2"- By A A
4'-Ethyl-2'-mtrobenzyl 2-amino-3-methylthiopanpionate
2-FH-3-FIG AR 4'- 2. 52 R TR

PE XR—-IBEE, RERBSE AT,

BHE RS propane
FERYANR, NRFARBEHEEAIRE: propanotc acid
AR EEE SR propanoate

ERBERN, FTEZME, HE5EHMRBEE 1%,
TEE,
TR RRFEE: benzyl propanoate
TEMEFRIFAHZESMHE, ANLBKAKE,;
NROLMBRRAEGNE, LWL, $—1 B, 15
M. MEMKRRSL, N E, BAEMB", fEREEY
MANBHHTEZE, R, FRORAFMHEE TN, £
ABUMEHEE, SREMABHEA,
#l 3
CH;
H |
N!3 COO—CHCH,
43
O SO;Na

Sodum 2-1s0propyloxycarbonyl-4-oxotetrahydropyrrole-3-sulfonate
2- 5% PR B SRR R 4- S0 U S PH - 3- B AR 4N
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HoE: O EMBRANAE RRE, PAAKRE, HhH
o #EREMKLEREN, BTASYRMHLE, MK Sodium
sulfonate

FAMRAEZRIF b, I EHA, MR KEEE, BMEE
HEERAHE REEE 3, MRARAFHEFTUER AT K2
R, MARFHERE, TRER:

Sodium 2-isopropyloxycarbonyl-4-oxotetrahydropyrrol-3-ylsulfonate

2R HBRARERK, KIEFRIPUF (ibF 5 RRE A 3k =&
AHFF)REDE , 4 EER oxo- BIBEAEIEE T, FUEMIE IR
A FROEPRBE pyrrolidine H.#t .

Bl 4
OHC

ﬁ_
‘N

CHO

AN

OH

Z—0

0O

s

(Z,E)-1,2-Bis(3-formylphenyl) diketone dioxime
(Z,E)-1,2MG-PREXRL) PRI

(Z, E)-1,2-Bis(Hydroxyazenyl ) ethylene-3, 3’ -bis
(Z,E)-1, 22 RME) L2 53,3 -MEFR
{ benzenecarbaldehyde)

. FUSKREREANS, RBZU M2, HTRE
HAPWAERIS, BT LAE R4 5 Ab 5,
BRN "R R diphenyl diketone( 43245, 1HZS),
HEEE&EE B, EMENPBE fomyl, SERT
MR aZA R R EER formylphenyl, 73k “di-" 8 A & “bis-",,
F_ A UENTE, EREED,
AR LI FE A, WoR/ANEE, B A S8
(Z. E)RiEWE,
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s
1 2 3 4 5 6 7 8 9 10 n 1213
HO—CH2(|:HCH=CH—CH=CH—(I:HC—-CEC—CECHCHz—OH

OH C;H;s (|]HC H,CH=CH

OH
7-(4-Hydroxyhex-1-enyl) tndeca-3, 5-diene-9, 11-chyne-1,2, 12, 13-tetrol
T-(ABRO-1BH)+ ZW,-3,5- 29, 11- 2 5-1,2,13, 14- UM

HiF: IRERBTEMEEN—EH .

RIS KT T =5 tndecane

# R I SR B AR ST G R -ene- " yne-" , 3X BB B A TP 4R “in-
fixes”, FRA : 1 =-3,5-45-8,10- "tk : tndeca-3,5 diene-8, 10 diyne

JEBRIE M R VIEE: -tetrol

M5k 4- 2B C-1-48 & . 4-hydroxyhex-1-enyl

HEEEXSM#HELTEFRZEEBARR,

F 8 “diene” £ “diyne” FH{E “tetrol " FF U BT —H R HiAR“-e"H
ARG EEY; WBREABRAERERAR, 30800 etra-"
HRITHE “-a" 8%, BHEMR “tetrol”, MR BEE N “tetracl” W i B 7T
TEE, MEREEREBHIETENER RFN, HlnZme
naphthalenetetraamimete 7 ) P4 % “tetraamime” ] “ tetra-" i B 7T % “-
a' AAHE, BANERERMIERREM.

FRNBEFER R, BESLFEPL, BNE&#
FHY N ERIE P,

1l 6
CH,COOH
CHzllICH2COOH

(3,4-Dihydroxyanthraquinon-2-yl) methylimimodiacetic acid
G4+ BERM-2E)FTRE_R
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3-1(3,4-Dihydroxyanthraquinon-2-yl ) methyl | -3- azapentanedioic acid
3-{3, 4B EEM-2-B)PE| 3-BARR M
2-[ Bis( carboxymethyl ) aminomethyl ] -3, 4- dihydroxyanthraquinone
-[MRFE)EEHFE]3 4+ B EEM
P F—wm B AR ZRANE, EH7—DEHEHNERR
s BB EREANZER, —RIERBEREMN, A&AR
WHF T BRI R & UBESE, MBHRE=1maEURR
H ) & B ! & “bis( carboxymethyl ) -aminomethyl " #E BUAL 2
TR ZAEERFEESHTT, REFRUEMHE, HPX
HBEZAR; KRS BEREE, WHEE,
il 7
O

CH;
étcmcrfzcm
”H

OH

(25, 38)-( + )-2-Allyl-3-hydroxy-2- methylcyclopentanone
(28, 38)-(+)-2-MRE3- LR 2 HEFLR

PR BERRF R cyclopentane, B RERA K AR K6
i, TRAFREBEMR cyclopentanone

WHRREY, AL Q2S, 35 )-Bif, XthE— K
EBRRBHEAEE, FHAE as-BEBHBET. LHRER, P
(+)-AR%, BAELEERHEEF M,

) 8

CH3 CH3
3
oo
6

/
S:

O CH,

370



(IR, 2R, 38)-3-[ Benzenesulfonyl(3, 5-dimethylphenyl)
amino ] bornan-2-ol
(IR, 2R, 3S)-[N-XpaBE-N-(3, S-“HEXE)
HE | #%K-2-F
N-(3, 5-Dimethylphenyl)-N-[(1R, 2R, 35)-(2-
hydroxybornan-3-yl) ] benzenesulfonamude
N-(3, 5 —HEZEHE)-N{(1R, 2R, 35)-(2-BHIK-3
B )R R
PFVF: ABISE— B U YR, (IR, 2R, 39)-0EH
HiZE, BOAEEREBN, H35MEAMERVERAER, &
TABUKEBRE R, WA, S BT (IR, 2R,
3S)-# A&,
KN, BTSN BTH_FEZGE,

Bl 9
o. 0O 2-Ethoxycarbonylbutano-4-lactone
;) 2-Z R T R4 MBS
COOC,Hs 3- Ethoxycarbonyltetrahydrofuran-2-one

3-Z B AU A vk w-2-M
Ethyl 2-oxotetrafuran-3-carboxylate
2R P 0k 3 PP B 2.
Ethyl butano-4-lactone-2-carboxylate
TRANKE-2LTRLE
V. ROISHWELRR, 50— HEER, EhdE—4
WROE, MRERB—FiZREE, BEZNNMGEHERE
M. MRKGBERTE BiRME, BrA&FHE,
F—BIEHEET R4 NEETTHE PR BB,
FTAMRBHBENE k- 28, P82 EEL 3-
FBRAE,
FEMBRTEPRIMERERZ LT, BEKY -84/
V0 5, 1k i
FHGERER SRR ERBAHE, A& NT
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m-4-H B

ZEWK 2 SBAFY, KT, UEHEMFMuEss —
XXy, BT EMETE, SURLTRARR,

NG R NGBS - RS

#l 10

7,8-Benzo-1,3-diazaspiro[ 4.5 ] decane-2 , 4-dione
7,8-%3-1,3-Z“ WM (4.5 8 55-2,4- M

Spirof imidazolidine-2 , 4-dione-5,2'-(1,2,3, 4-tetranaphthalene) ]
3% [ DK k-2, 4- —BH-5,2'-(1,2,3,4-DUE25) ]

P WA RBIFHEME I E, F—PNIEE S EFR,
FAMBKEERFEFEREH TSy, &7, YREKH
&5

MARRNTBELEHMNE, NTIAEFHN BB V3R 8E,
War A, BFENT .,

il 11

6
CH,

Q
CéHs‘gﬁl
0 \22HOCH;

\ OH
(+)-(4, 6-0-Benzylidene)-1-methyl-a-D-glucopyranoside
(+)-(4, 6-0-F W& )-1-H 5~ o-D- M B B 25 I H5
P XTMEEERAR, £EEREFXTRES 4, 6-FAE%
MBI ZRE, 75— AN, A5 05 A R
HREENTE, TESHRR, AN — RN EYL TR
Bpar, :
HTHESTFHEPLO, ME——IBHAMNRELED, A
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S5, H a-D-M i 7 % B8 (a-D-glucopyranose) -— 18] 1 5L 5 40l
ET, TREFEZMWBELS
B, MTEXYFMGLZNLEERYSE, FREWIET
g Tz, BEER-—ITHE—2Z0%,
i 12
IN—/N3

U
(CH3):C O

2-(Biphenyl-4-y1)-5-( tert-butylphenyl)-1, 3, 4-oxadiazole
2-(Be & 4-5)-5- (R THE)-1, 3, 40E -
ABILAZT Rtk RAIBLHS
# 13

Disodium 8-{4-{ 4-( p-tolylsulfonyloxy) phenylazo ] (3, 3’ -dimethylbipheny1 ) .
-7-hydroxynaphthalene-1 , 3-disulfonate
8-1[4-[4-CFAMME) K EMBA] (3,3 - B IBERL)E A | azol
T-REIR-1,3- T HERR

Acid Red 114

ML 114

PP APIERZAR, BEEE T 584 (Disodium disul-
fonate )55, TR —NEAFEH B AL - EFAEEHE
ROEEBAEKKE B HE, KPR EMEMNS, &R
. %5 ESE disulfonate LI/,

p-tolyl & p-methylphehyl 3 R Z S EHE
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HPRNHEREE, WEPL, AEBEEE sulfonyloxy-,
FALERE S R MR TG azo-, BHMALERH - RIE

g diazen}’l‘o
il 14
COOH
5 N2y CH200CCH;
/71:]\ 54
NH,” 6§

7- Amino-3-acetoxymethyl-5-thia- 1-azabicyclo[ 4.2.0]
octane-2-carboxylic acid
T-BE-3-ZBEE TP ES-HF-1-B 4 3[4.2.0]
¥5i-2-H g
7- Aminocephalosporanic acid
T-FE LR
. ABEEER Z[4.2.0]F 5, bicyclo[4.2.0] oc-
tane, fﬁ?kﬂﬂlﬂﬁﬂ%ﬁo
RN BRI EHRE: caboxylic acid,
FHBREEFARTHRSNE, FE2M—BBUCEHFE,
BHAFERASRET, MEERETREERAE, TEE: 50
Zk-1-B %, 5-thia-1-aza BIFTE
MRAFIAZBRTPEE Ko & BIRETE, WA M2 30 % R 5
FRAMBFEERLT, FAR, EERF—R,
#) 15

5,7-Dilydroxy-2-(4’-Hydroxyphenyl ) - 1-oxa-1 , 4 dihydronaphthalen-4-one
5,7-"88-2-(4-BHHE)-1-ER-1,4-HE LK
2-(4-Hydroxyphenyl )-4-oxo-1-oxa-1, 4-dihydronaphthalene-5 , 7- diol
(4R )4 FR-1-E 1,425 35,7-—H
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2-Phenyl-4-oxo-1-oxa-1,4-dihydronaphthalene-5, 7,4’ -triol

- KB4 EMN-1-E 1,4 HFK-5,7,4- =8

Apigenin

ARFERE 5,7,4-=ZREHR

¥ —BEEFEEGERRE, TEERERBM RITREZH
EfFMEE T, wWaliBAEER, TEA: FIMwaNE=
. B-THE, T, =1FHE-&,

B 16

Perylene-3,4,9, 10-tetracarboxylic 3,4:9, 10-dianhydride
%’3'54!9, 10’@ $ﬁ 314:9, IO‘:H

P REMAERMRESR, —BWE T EHEIE, FeTdik
ATHEEMERS; MELHELMENTEROE, BAKKRE
ABHART .

# 17

4 CHyCH,CONH,

5 ™N_ -
13 CI 2_3

6 S/:zk S | 4
7 1° N—™N N(C2H5)2
C,Hs0

3- Ca.rbmnoylethyl-Z-‘( 4-diethylazanylphenyldiazaenyl ) -7-
ethoxybenzothiazolium chlonide

FABERBME 2 ZEREEE T FURE)-7-
LEFE I B

Basic blue 66

WAt 66
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B USRI HHFEIFEME L, benzothiazole, BEIREE T
e, E8 FLFEIHFEME, benzothiazolium chloride, &K

B 2316 1 {58 300 ) T i
%) 18
8 ! 9-2%-Borabicyclo{ 3.3. 1 Jnonane-9-( 1-pyridine )
7 9] 2 4 — (1.
Pr:BH AL ER3.3.1) T 4-9-(1-H BE)
6 3 9-BBN-pyridine
>4 9-BBN-flt B

PHE: S FEEEWMRMAE 2B, BYWaiRE
WERBEN3, MUEEY, XEERFHEN. P LR L
mEBE

%) 19
(|)CH2C6H5 O-Benzyl §-( 4, 6-dimethylpyrimidin-2-yl )
L£=0 thiocarbonate
CHy /N'z S O-F 5 S-(4,6- — F WERE-2- 3 ) B A AR
¢ \'(3 A&
sS4 N
CH;

HPE: BKBE carbonic acid A&k, Fir LA A% 5% BR B 17 B A 4k,
A : thiocarbonate, 88 T — N EEH §-(4,6--HBEIE2-1), S-
(4,6-dimethylpyrimidin-2-y1) . ‘¥R A5 A8, O-ww 4 %, HR
HiE L FRIFHERT, BB R ARREEZ ), HESKAE,
#i 20
N-Benzyl- N-nicotinoylnicotinamide
7 | CN-C— N-FR-N-BHTBRES TR
X éHZ \.N I Benzyl( dinicotinoyl ) azane

N 2
:': FTRER(CELHTERE) Bk

HI¥E: F—, HELURBE T B nicotinamide X H 0, & ¢
BA; B, FUUESL azane IR EMBAHS,
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i 21
6712 i O
551 N—O—(”:CH2C6H5
O
N-Benzyloxycarbonyloxynorborn-5-ene-2 , 3-dicarboximide
N-"F R R B VKR -5-48-2,3- Z I BE T i
PF: XBENE B LR EET R £1&, N-Benzyloxycar-
bonyloxy, N-FEMBEM BT, T THKA, WATH 5
ARGt
%1 22

HH
N. O
67\f
H—5—I—NH
[CH,]4,COOH:

(28)-5-(7-Oxo-3-thia-6, 8-diaza-( cis )-bicyclo[ 3.3.0] octan-2-yl) pentancic acid
(28)-5-(7-BAC-3-BA8-6,8- ~ B A-(cis)- - FF[3.3.0] 3 b5-2- 3 ) ;R A&
( + )-Biotin Vitamin H
EYR HEEH
HPF: —H#E R pentanoic acid 1k, M BESRRT
B, AFRFHERR R, BRWBETHEETIHRS RHE,
WHERHE— BB, KERHSETH L, RBRRESHHEL/N
LS, Bk ReTEtit, HiskmANERFERE L, BrLAA IR

(cis)-ZFm. TR, REHRQS), BRRTEEWRZ T,
# 23

L 3+cr
N=—N* N—N4

@*@ @b
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3,3’-(4,4' -Biphenylene) bis(2 , 5-diphenyl-2 H-tetraazolium chloride )
3,3-(4,4- " HREWE) (R4 2,5- K E-2H- 1M 65 )
HVE: ABIRCRE: BT RER, WA KU tetraa-
zolium chloride, R W & OCHRBH S5 HES, LI AR R EMHE
5o BUHZRIF U

4N:N 3 2H-tétraazol
5‘\ /II\IH 2 H- P pg
N2 (FREAE HTART)
i 24
NaO;S

N303S

2,4-Bis[ 5,6-bis(4-sulfophenyl )-1,2,4-triazin-3-yl ]- pyridine,

tetrasodium salt

2,4-F0[5,6- M (4-BHAEHIE)-1,2,4- = B8-3-5 1ok ug pu & 6

3,3'-(pyridine-3,4-diyl ) bis { disodium [ 4,4’ (1,2, 4-triazine-

5,6-diyl) diphenyl-1, 1’ -disulfonate }

3,3 -(PkBE-3,4 —8)R{[4,4'-(1,2,4 =5-5,66 — &)

TR V-THB ]

W BRE I B8R E 1T ERE, AS -1 R%E

i,

# 25
1
2 7
g0 e
5 12

CH,OH
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3-{ a-{ Hydroxymethyl } benzylearbonyloxy ]-8-methyl-8-azabicyclo
[3.2.1]-octan-8-ium hydrogen sulfurate

P 3-[o-(BFA)FTEREAE]-S-HES AL I
[3.2.1]%%5:-8-8

3-[ Hydroxymethyl( phenyl ) acetyloxy ]-8-methy}-8- azabicyclo
[3.2.1]octan-8-ium hydrogen sulfurate
EE3-[BFPRGER)ZMER]S- PRS- FH
[3.2.1]%%5¢-8-t8

Atropinum sulfurate

i R BT £ 5

VY BRE—, A2 ERRY A EEIENHE TR
e, AMEA—RZIKBARERLENSRT .. ZREATH
FRpPHERR

BRU—THRRUH - MESER, EFERYHEIHE
T TE K2 BRI — 5’ “poly-"F,

Bl 26
CH;—CH, —  CH,CH; 1,
Ethylene Polyethylene
& - F -

UK “Ethene” RIEHIN, BEZENLARH “ polyethene”
[HRHER. BN “Ethylene" B EZEZ & X, TW« polyethylene”
HRELEZHAE, PERZBVNEST K —EEER,

CHy=CHCl —> { CHZ?H 1.

Cl
Vinyl chloride Poly( vinyl chloride)PVC
WA RELHE

8644 R AT Ethenyl chloride” 5 “chloroethene”, {HE 4410 £
A H1“ poly-chloroethene” , & -3,

Ethylene oxide Poly( ethylene oxide)
s REILZB
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B4R 7R 7] B “ Epoxyethane” 38 8 Z, 5t 5% “ oxirane” BE T 2R, {H
& YW % R A “ polyepoxyethane” BX “polyoxirane”, t.[7] L3,
HOCH,CH,0H — H[ OCH,CH,],0H

Ethylene glycol Poly( ethylene glycol)

LK .
KR W] F “Ethanediol”, 1H 25 #1124 H “polyethanediol ",

CH,=CHCH; — 1 CH,CH {,

i

Propylene Polypropylene
ek EWE

B{RIRA] F “Propene” , {HE -5 ¥ £ K F“polypropene”
CH,—CHC¢Hs — f CHZ(IJH 1.

CeHs
Styrene Polystyrene
KT RELK
CH,—CHOH —> { CH2(|JH oA
OH
Vinyl alcohol Poly( vinyl alcohol )
LI Y.
BRI A] F “Ethenol”, {835 #1 Z 7 FH “ polyethenol”
COOCH;

CH2=(|:HCOOCH3 — CH2(|JH 1.

CH;, CH,
Methyl methacrylate Poly( methyl methacrylate)
HEREHRTP R B N M AR R
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II
CH,—CHOCCH, —> {CHQ-—(|3H 1,

7
0—CCH;
Vinyl acetate Poly(vinyl acetate)
Ethenyl ethanoate Poly( ethenyl ethanoate)
LRI RLBZIHE
o N — o N
CH=CH, fCHCH,3,
1-Vinylpyrrohdin-2-one Poly( 1-vinylpyrrohdin-2-one) PVP
1- 2 545 O W ot -2- P R(1-ZIE g be-2-M )
CH,—CF, — t CH,—CF; 1,
Vinylidene fluonde Poly(vinyhdene fluonde)
W B R R
CH2=CH_'O_‘C/2H5 - ‘E CHz—(l:H } n
OdCZHS
Ethyl vinyl ether Poly{ ethyl vinyl ether)
LB IR RLELHEM
—-CH {CH5s—CH},
SO;Na SO;Na

Sodium styrene-4-sulfonate poly(sodium styrene-4-sulfonate)
KB4 TR BRI
BT EYEEELESEWZETIN—TRTF “poly-", &
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EEME, —RhRE, EO0FNMEER, HNBAESR
bR TR, EEATRALEE, ERBHGORSYwA
HEREY, ETNHRS 5STRAALTERT .

$ ¥ xXx ®
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