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4-(1-methylethyl)octane
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CH;C(OH)=CHCOOH

CH;CCI=CHCOOH

3-¥E-2-7 Ak
3-hydroxy-2-butenoic acid

3-F2- A

3-chloro-2-butenoic acid



37 2 E’[ vk
2-1 72k (element) I/ ?fﬂl‘ - [[{F A ﬁ'J FEELRFEH - I
FIAREEE o ol s BRSBTS 0 8 BIESIUZES B 6T -
2-2 7R EFE R
| e | N
. MR | i i T R
1 H = {—L, | ¥ | hydrogen
2 He A VAR /AN Y | helium
3 Li 1l Hh—v EN | lithium
4 Be o &—<7 | A& | beryllium
5 B Lé5! %L s | "] | boron
6 C ik &5 N | fK | carbon
7 N z 575 N\ | 1% | nitrogen
8 0 = —A Vv | & |oxygen
9 F Al CTA s | ?l | fluorine
10 Ne 7 7%V | 79 | neon
11 Na il 7Y N |7 | sodium
12 Mg = VvV | 3 | magnesium
aluminium;
13 Al éﬂ ALY FH' aluminum*
14 Si i T—N = | silicon
15 P figk Hh—Y + | # | phosphorus
16 S i Hh—X s | W | sulfur
17 Cl B Hu N | # | chlorine
18 Ar Are —Y Vv h | argon
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19 K & U—Y Vv | 'l | potassium
20 Ca & K%~ | F7 |calcium
21 Sc e T4 N | T | scandium
22 Ti & 7% N | 7 | titanium
23 \Y A T5% v/ | *° | vanadium
24 Cr %, LEN ﬁ chromium
25 Mn & 4 v | 7% | manganese
26 Fe 2 £—+HV | [iff | iron

27 Co i & A Bfi | cobalt

28 Ni &l J—4 N | K | nickel

29 Cu &t &AL 7 | [fil | copper

30 Zn 2 T—L | 3 |zinc

31 Ga z3 U—Y | &% | gallium

32 Ge ?ﬁ wEVv | ¥ | germanium
33 As fil ke Fl1 | arsenic

34 Se i T— ['1 | selenium
35 Br 15 T—X~N | K | bromine
36 Kr i F<E N | Ju | krypton
37 Rb 7 A~ | 9| rubidium
38 Sr R L fl | strontium
39 Y & —V 4| yttrium

40 Zr %‘ﬁ QPN f’ zirconium
41 Nb i % — 7 | 74 | niobium
12 Mo 241 AN i molybdenum;

molybdenium*
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44 Ru 2 h—4% v | 4| ruthenium
45 Rh 574 hH 4 v | # |rhodium
46 Pd & aY =1 | palladium
47 Ag 7L —L s | 5 |silver
48 Cd o K<€~ | BF | cadmium
49 In M -5 P | indium
50 Sn i T—7 ’?*J tin
51 Sh 5] E— ﬁ“ antimony
52 Te fil? 77—~ | i | tellurium
53 I Al 7—5 v | 4 | iodine
54 Xe i T—5 | ('] | xenon
55 Cs i LE N | €1 | caesium; cesium*
56 Ba g N~ | Fl | barium
57 La o Hh5% < | ¥ | lanthanum
58 Ce il 7N 1] | cerium
59 Pr %‘,?[ ZAV ?[ praseodymium
60 Nd 7 UV | ¥ | neodymium
61 Pm G| 2TV | [ | promethium
62 Sm % 75 ¥} | samarium
63 Eu 5 — XV | F| | europium
64 Gd 5 «Y s | & | gadolinium
65 Th & wE N | | terbium
66 Dy it 5 — I | dysprosium
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67 Ho & ATV | 'F | holmium
68 Er = JLV =t | erbium
69 m 55 57— X | Z | thulium
70 Yb B - A | ytterbium
71 Lu %H Hh—RX s ‘fﬁ’ lutetium
72 Hf %"F—[ Y Pﬁ hafnium
73 Ta ol 75 N | k! | tantalum
74 w & A £ | tungsten
75 Re & h# <+ | F | rhenium
76 Os B2 </ 5 | osmium
77 Ir o — A | iridium
78 Pt sl 9T 7 | f1 | platinum; platinium™
79 Au = Yy—5L | 4 |gold

80 Hg I &ALV | # | mercury
81 Tl wk &Y (| thallium
82 Pb %‘F‘[ {—5% | T |lead

83 Bi = 27—~ | * | bismuth
84 Po 578 2T~ | 7% | polonium
85 At g TN 'ty | astatine
86 RN & XL | ¥ |radon

87 Fr Gk CTYV | | francium
88 Ra % HN s | FF | radium
89 Ac i Y @ | actinium
20 Th AN AV | 4 |thorium
91 Pa =4 ZKA s | protactinium




92 U gl —X~N | < |uranium

93 Np & 7% N | & | neptunium
94 Pu A AN | ] | plutonium

95 Am s I\~ | #4 | americium
96 Cm ) Yyu | &b | curium

97 Bk & NV | 1% | berkelium

98 Cf = FY Vv | & | californium
99 Es & 7\ % | einsteinium
100 | Fm fid TN\ A% | fermium

101 | Md 1 M 2 | [l | mendelevium
102 No f%ﬁ FATN % nobelium
103 Lr & h 4 s | 4 | lawrencium
104 Rf o HA s #{ | rutherfordium
105 | Db | [E+#]1 | @2 AN | £ | dubnium
106 Sg [£+#] | T—Vv | # | seaborgium
107 | Bh [2+4] 2T % | bohrium

108 Hs [&E+K] N\ £ | hassium

109 Mt [Z+%) | M#A~N | % | meitnerium
110 Ds E 7Y +« | & | darmstadtium
111 Rg Gy HAY 7 F‘A'l réentgenium
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25y 41-235 uranium-235
*Na -24 sodium-24
SRR % NEHIER - BIEaS

'H Jo(E# =4 V) protium

’H, D i G g deuterium
H, T R A AT tritium

7k VRS

(1) ﬂHF%H[E:ng RIBEF 1 % 18 Y -

(2) FJHPIAG]137 18 F550 JapPai LI S Bl iy L {5 (inert gas,
noble gas ) -

(3) FHIIAIET LB I8 B9 SEP L2 ot Calkali metal) -
(4) FHWIAFETY 2 0 ShopPa s+ £ % (alkaline earth metal ) -
(5) AT 3 2] 12 B Fopa s iEvE & i transition metal )
(6) TR fIIBY 17 W SkapPith sk (halogen) -

(7) FEiZG115Y 57 2] 71 87 SapPa b= 7 % (lanthanoid ) -
(8) JaHZ (157 89 £[| 103 B o ELd 7+ % (actinoid) -
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B (" AP R 0 A [
Fr&A ’l/ o

g\lrﬁﬁfu@ﬁp” I?"J PR ELRE (T AP RPERYE  Fagp T3
E—L o 714 = WL FE?J’H%E (acyclic hydrocarbon ) 5 £

BUPREFELZRUE (cyclic hydrocarbon ) ©
%@w@ﬁwrfj%wiiﬁo
FAL

5% (alkane ) ~ %% (alkene ) ~ % (alkyne )

(= AP SRR Ve T DIPIH DR R TR
E}gﬁ%l/o

FALE
CH3(CH;)4CH; o [k hexane
CH;(CH;)oCHj - - %k undecane

L LRl T (R S
% (cycloalkane ) © 5 [ {la' iy %IF%LJ RULHIE 2RUE - f“%iJ J 5
(fused) l&jﬂﬁﬁ‘ (bridged ) }%F[% BNL— N~ o FH @ tr.{[?l
7} (spiro) HI') Tigl, £ -

AL

O RSk cyclopentane

SER[2.2.1191%  bicyclo[2.2.1]heptane

<:><:’ MEl[4.5] 5%k spiro[4.5]decane

K 2L (PO P R R

o
6 “2E[4.2.0.0%°.0%.01 3
1 2 pentacyclo[4.2.0.0%°.0**.0*"Joctane
7 4
3 - JEFEL T 5k (cubane )
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B3 - AT 13

LR qﬂj[i:ﬁ 7 %% (aromatic hydrocarbon ) » E 251
DIIIE S %‘j T C6H6 RS (benzene)o,l‘};ilfﬁiliﬁf/‘[ N R

FAF L

o
OOO &l anthracene
.mw—ﬁﬁ%ﬁﬁ@JW%\ivﬁqﬁwﬁgﬁ%ﬂ 7 T AR
'F,?J (heterocyclic compound ) £ 2 J?F?,HFFP[ f,-r T

BINAS o NN

o

CsHsN PEiE- pyridine

ST %R B FER AL TN PR A R 2 R
AT jE BPI > ] BUEEA BOC BRI R £

benzene

OO‘O I pyrene

OO IEN
OO‘ = H [a] - benzo[a]pyrene

o3

O = benzene
U P furan

©\/\> FITES
0

= P@Fﬁ? benzofuran
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3-1-8

3-1-9

3-1-1

[ =2
5

0

i EVRUE
ARIRI =BT T S B A A o 228 fi Yoo FIERTRS o
1o
3?}%911 biphenyl
[~ ﬁ?””ﬂ E) SR R R AT, o R ﬁf}”ﬂﬁ CH G
ANIEAE S SE
FAR
ROH P [25] alcohols
ROR' R %] ethers
ArOH o[ 4] phenols
RCHO (2] aldehydes
i
R/C\ N ﬂﬁf[&‘%l] ketones
RCOOH AR carboxylic acids
RCOOR' EF{[Z‘%T] esters
RCOOCOR' %] acid anhydrides
RC¢H;0, THL%H] quinones
C(H20), [P %E] carbohydrates

(T Pl BRRER (91 o SURTET T - SRR T
HARA Y o R APIIY R [ R B

FAL/U
RSSR! ST disulfides
RSH ] mercaptans
RSR' ’ﬁuﬁ‘i{ﬂiﬁ] thioethers

RCHS PRl thioaldehydes
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T3P AT 1S

RCSR TP thioketones
RSO,0H FEPRIAE] sulfonic acids
RSOOH PR K] sulfinic acids
R,S0; R[] sulfones

R,SO LT 4] sulfoxides
PR P9t A B (P EPE LT (D S5 Ry T
T e A N L

S

CH;Se0,CHj =P dimethylselenone
P AP BREER At BT b AL T R CRD.
AR

S

R—N=N—R' B A azo compound
RNO, L V] nitroalkanes
R—CN ] nitriles; cyanides
RNH, %] amines

VISR Frafo (= AP BRFER™ P09t > e (Ralpee

p—trs) ﬁ‘/ﬁﬁl CRRAI P & ) » SIS S 51 6 P SR
TR RS ~ IR

B

CH;PO(OH), P ik methylphosphonic acid
(C,Hs)sP B2 triethylphosphine

CH;AsH, P methylarsine

FEL PO B )

S & ESTRBAH -
g -

I

|«

TR AN
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3-1-14

3-1-15

3-1-16

3-1-17

3-1-18

=S40

=

I

EVRU
R-B(OH), [(Fr+99] % boronic acid
R-Si(OH)3 QR siliconic acid
R-Sn(OH); (Pi+p] P& stannonic acid

ﬁ("luflqﬂ[ﬂh T[ﬁﬁ”ﬁ' B 71’?& M o HE EUHEH?]E[
i D[lﬂﬁjﬁﬂ?A >C=0 gL (carbonylgroup) e F"[fﬁuﬁﬂ
W AR W i 2 " B
El?{t ﬂﬁf(dlone)

(= BP9 RPN - 8 TP AR R (S | [

AP EL R L - 52 T APIY S G

YR > > 5> W > 1 > P> P> > i > i > 1> P> i
R HE> R 5 AR R T s L 323

AL

H,NCH,COOH FIHTE glycine;
WE cpk aminoacetic acid

E ﬁlbqv IJ“EL'—{' I/ijgFFa I} IEE‘FJ‘:EL;I/?E@\%E 2 g@ﬁfﬁ%@a F'Jﬁ
EL, IJ“EL % qlg\rﬂjg,g T Jﬁt ] ?@’FLEIJ °

T

FAL/E
COOH A 4 3,4-dimethylbenzoic
i 2 acid
CH, CH; 4, 5-4 PIHL= F"E&ﬁ‘/
1,2-7 PEL-4-% PIL
RSP e AR EFE L o B Ceis-) s

(trans-) ; (R)- ~ (S)-Z -

~ Jﬂ&?F [kaIFE;’F‘E‘ (reactive intermediate ) {#&~ 1-10 & 3-9 3£ ﬁjﬂz v
ff[[_ﬂ?HIF JFE‘[#‘F)’T E ELFK/JEE& e

AL

H,C=S0, W, ["%%‘] sulfene
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3-2-1

3-2-2

3-2-3

3-2-4

T3P AR AT 17

G (acyclic hydrocarbon )

G EASRY 3-1-1 AT o H 1] Aﬂr%ﬁ%ﬁ&@% (alkane) > F[I5
A5G/ FA*E | SRV (alkene) %@/D%I’JT*— ; Fﬁﬁjif%ﬁ?ﬁt@
A (alkyne ) » GRS U4 o

G PR F‘?%fﬁ%%ﬁ‘?‘if%ﬂw TZ (i) E (i) T %

(P01}’- ) =R o [t =4 (alkatriene ) ~ T (alkadiyne ) ~ 2%
(polyene) = 41 %%LX%ﬂw%ﬁﬂﬁuﬁm,mw'u—%
(alkenedlyne) 7“’ IR R A aj:ﬁ}%gﬁ

t (allene ) » 1% 58 2 ([ MRS H - FEEL 217 (cumulene)

@léﬂ}‘ A f”Fla VEEE F (=B 3-1-3) F' T EIFJ'J%":“ M-
e mp CH3(CH,),CH; [T-]7 %% - \ﬁ,ﬂmﬁllﬁ BRI ] P
PR (1, 2, 3...... ) FAEl "f‘PF o FAHL™ #I?IJ_I/H[WT\’@@%D%ULJR
o[ R R AR R Lt,,ﬁj

R/

CsH;,CH=CHCH; 2-3F 2-octene
CioH;C=CH 14 2 1-dodecyne
CH;CH=CHCH=CH, 1,3-7% = A 1,3-pentadiene
CH;CH=CHC=CH 3-/5-1-5  3-penten-1-yne

CH;CH=CHCH,CH,C=CH 5-5*%-1-%L 5-hepten-1-yne
CH=CCH,CH=CH, 1-15 %% -4 1-penten-4-yne

CH;C=CCH=CHCH=CH, 13-5(Z *%-5-  1,3-heptadien-5-yne
e

PR . — VR T R L EIEUR D S R o T

B ORI 1,230 B AT

HA

o
CH;CH,CH,— NES propyl
(CH3),CH— 273 2-propyl
(CoH13)CH(CH;3) — 2343 2-octyl

P VR 8 4R
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(CH;),CH— BT EL S 2T B isopropyl; 2-propyl
(CH3),CHCH, — BI7 3 isobutyl
CH3CH,CH(CH3)— L 8 sec-butyl
(CH3);C— L tert-butyl
(CH;3),CHCH,CH, — IS EL isopentyl
CH;CH,C(CH3),— ERTINE: ! tert-pentyl
(CH;3);CCH,— s gL neopentyl
(CH3),CHCH,CH,CH, — I 13 isohexyl
3-2-5 A 5L Calkenyl) WAL Calkynyl) I'JVah GUR="pURlAr T8 1 €]

1o
CH=C— OAREL ethynyl
CH=CCH,— PANICE: 2-propynyl
CH;CH=CH— -7l 1-propenyl
CH;CH=CHCH,— G EL 2-butenyl
CH,=CHCH=CH— -7 DAL 1,3-butadienyl
CH=CCH=CHCH,— 2-15 -4 gL 2-penten-4-ynyl

B S
CH,=CH— R vinyl
CH,=CHCH,— AT 3L allyl
CH,=C(CH3)— BT EL isopropenyl
CH=CCH,— N propargyl

3.2-6 PRSIl B s SRR RS RL - T8 2 SR

e l/gﬁfm* S p[prﬁwﬁ#’_ F‘ﬁ?‘ (it & p L= By I BLA
EAGIEN

FAL/U

CH, < Eh F IEL methylene
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CH;CH< h ¢ ﬁi ethylidene
CH;C < el ethylidyne
CH,=C< e gL vinylidene
—CH,CH,— [{rest ethylene
—CH,CH,CH,CH, — i & 1,4-butylene;
tetramethylene
—CH,CH=CH— iINGES propenylene
PPN VR A G )
(CH3),C< IEEINE S isopropylidene
CH3(|2HC|H2 1L2-7 = 4L 1,2-propylene
—CH=CH— [iLSSiE vinylene
—CH,CH,CH,CH, — IREEIES tetramethylene
3-2-7 S LR R Eﬁl (nitro) Vit ’EFJE‘},F[EV% TR B
P L V*'*"P LA e REl EIVESELN - sk i
A
o
CH,=CHClI B chloroethene; vinyl
chloride
CH;CH,CH,NO, l-ﬁ\ﬁl "5 1-nitropropane
i
CH,C-CH,CH,Br  1-15-3-if 5L~ %k 1-bromo-3-nitrobutane
N 2
3-3 FZ (cyclic hydrocarbon )
3-3-1 HIZ'Z (monocyclic hydrocarbon )
3-3-1-1 Hi— RIS B T REAE TR~ SRR R B



HQC_CHZ

¢
HC  CH
H2C_ CH2
3-3-1-2 BUHA BRI -2

kﬁwymﬁ
Gl

H?23 |
HC!  CH,
Hzc_ CH2

H1l ,
s C=cH
H,C L
4 C/ “~CH,CH,
H,

3-3-1-3
FAL/LE

H,
/C\C ~

B 5

B

FIfR T ﬁ@ﬁl%’;pm%'t V] o

P vwﬂﬁ@ﬁtﬁJ

13- ~

3- TGRS

7

5-TGHLBS A

BULHD & i [[ > [fil 3-2-4 = 3-2-6 ¢

cyclopropane

cycloheptene

1,3-cyclooctadiene

3-ethylcyclopentene

cyclohexyl

cyclopentylidene

5BV RV



3-3-1-4

3-3-2

3-3-2-1

3-3-2-2
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Q 2,4-BU5  AEEL 2,4-cyclopentadienyl

H
PR 2 U SR S TR A5 SR 1 o]
f5y% ([nanulene ) 1 B n ffalthede sy o
o

[14]3%?*%6 [14]annulene
I

ﬁﬁ]}‘; (bridged hydrocarbon )

TIPS i 2R - = LT ERGHIBE - S pl 7 SR e AR
FOBBIEL B Wi APPSR 2 OB OB P g o gl
BREL By 2] pRase A e H[?ﬁ%ﬂ@}@ﬂ,gj—k ;Fg[gjl%miﬁﬁﬂ%ﬁ L
R

i
1 2
76 3 CER[3.2.1]3F Sk bicyclo[3.2.1]octane
Sy
3
4 10
5 ® 7 Z[53.0.0%1%%  tricyclo[5.3.0.0""|decane
6 7 8
P 1= B G 537 0 FEJHFE%]O” SRR - # BURL

~p J%ﬁ?}@ﬁ%ﬁ’ﬁﬂiﬁﬁgpw*

AR BLEOARBR ORI > PR = PO BUATRRE b b AP > S| PER
“Fliﬁ*ﬁﬁ"‘ﬁm”ﬂﬁ%ﬂﬁﬂ e T AR R WQTINF[[HJF‘
PRSI > [ IR [ e » 4o L ATy O IEEE R L (320
3-3-1-2)o

AL



2-FIELEER[4.2.1]F - 74
2-methylbicyclo[4.2.1]non-7-ene

3-3-2-3 (IRNEE G INGUE DN I A SR L - Py 0 AR
[“AVRERE b R o

AL
1
2 1,2-2 g%
3 1,2-dihydronaphthalene
4
3-3-24 - ﬁﬁﬁﬁ‘ L N 1?%‘1%‘] AP R B i B0
S - PR -
FALL
—CH,— F ‘ﬁﬁ] methano
—CH,CH, — _éﬁﬁ] ethano
—CH=CH— Kz ’%ﬁﬁ] etheno
—CH=CH—CH,— FJ[I]*%%’FE prop[1]eno
—CH,—CH=CH—CH,—  [2]*% T[E‘ but[2]eno
~CH=CH-CH=CH— "~ [13]= %ifj  buta[l,3]dieno

O.)O 9,10-~ %-9:10 _éﬁﬁt
9,10-dihydro-9:10 ethanoanthracene

2. D HRE AT B > 78 ISR -
o



gQQA

=T R
o

—CH= f% —CH—

3-3-3

3-3-3-1

R
B~ R =

eV (spiro-hydrocarbon )

 H

R
PR 2

(1317 BT

[1.2]75 L AR

[1,21% 31

PRIES

R

filils Wﬁ
auﬁg

e [1, 1201

3%‘7'[ - 4

TR A 23

[1,3]epicyclopropa

[1,2]epicyclopenta

[1,2]benzeno

[2,3]naphthaleno

metheno

ethanylylidene

ethane[1,1,2]triyl

RSB R Iffrf AYBEREL Bl
7l I?*%FF I VR BT R AR BE R EIV’J '

ﬁﬁ%%@if%www®4@ﬂ’w¢WﬁﬁmW%w%?nu

BV )
GUIE

|~ F—][E“g#—ﬁﬁﬂ

BT R

fBI[3.4]3F ¢

spiro[3.4]octane
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3-3-3-2 EE S PARBET R A IRUR L ol R F » PP BRI BLe
T ﬁ@ﬂ'%a ] SRR ISR 2 lﬁié—“g—?‘iﬁ w%ﬂ?

o AT TR )

FAL/AE

8@501 T IE[3.0421H - A

7~ 43 2 dispiro[3.0.4.2]undecane
6 4

=N 3 2-FIELfEI[4.4]-1,6-= h

8 2 2-methylspiro[4.4]nona-1,6-diene
9 1

3-3-3-3 JFETé"S’%I JEE Iﬂj/ﬁ &r ;EE EEII Iﬁjﬁﬁ , T"'/E{gj’/fﬁwrr \IﬁF Hlyfg'ﬂtfp
PFE"&’ a7 BLEPEL I/F'EJF'JF EI’FLEJF[JaﬂgFFﬁ pm‘ o T

(A= 73 BB T ‘JD#*T( )’ Sy {53 2 1ﬂ5FFJD“ #’W YIrE BY= R

IR H EBFF Pz I P
FAL/E
’ BB S5, 1]
Oo X spiro[cyclopentane-1,1'-indene]
3’
3-3-4 EE’J%,@” (linked cyclic hydrocarbon )
3-3-4-1 lﬁﬁ 2Rl LT BRI B LR < R R Y

R TR AT ﬁﬁ‘ :Ja— IFB?SWF‘
o

1 lv_‘a’éﬁta_i EL ; 1,1'-bicyclopropyl;

1,1'-bicyclopropane

:C 1,1- T’"}E”l%i@ A% 1,1-bicyclopentadienylidene
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3-3-4-2 Fyfl P ARIRIORLE A - PR (R SRR H L
ARSI PR POV R PR e £

FAL
2 3 e - ,
> Y] 1,4-2 B FLRLE 5k
— 1,4-dicyclopropylcyclohexane
7 U U ’
o N 2-TBUFURL SR2.2.1 15
S 2-cycloheptylbicyclo[2.2.1]heptane

335 HERSEHEAP I SR o H N R e

3-3-5-1 LRI 2 PR 9 1 230 » 1) sk > T4 Rl

oL e
R/
DMk tetrahedrane
6 5
1 2 ‘
7 4 ok cubane
3 3

3-3-5-2 TR RESE V2RV TSRSk B -

[

@ = ARk prismane

ARk pentaprismane
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3-3-53  EEURETE - EEE A R ﬁﬂ*ﬁ PR TR
BV PIRRBE « 05 A A B

R/
i % pagodane
[5.5.5.5]@[’{5@:’ [5.5.5.5]fenestrane
= 5k adamantane
AR barrelene

A

S35 RIS AR BT R £ - T o
3-3-5-5 HUEESE (catenane ) » B ARERET I ZRE=2RUE < ¢ SEhpy 2200 FIATH” °
BURVRET] H[}?%!F Fﬂé[ E L4 pE > Bl JH‘}?E’F}H F[Iﬁil'/ e o
B A - S

l”iﬂl[‘ 1
i 31 AR AR o Skt
(CHby ©®  [3]-[cycloeicosane]-[cyclohexaeicosane]-[cycloeico

sane]-catenane

3-3-5-6 th2-60 257 » 7 ELF. (fullerene FY buckminsterfullerene ) » [&iEy T [ﬁJ )
IR BE 1T TR 701 2 60-3 ( Ceo fullerene ) ; 70-3 ( Cq fullerene ) ©

3-4 3,72 (aromatic hydrocarbon )
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4.1 RERRL TIRHLETP S ALY ) T Y
(22 3-1-5) -
R/
5 anthracene
[GEHEEES TS E S acenaphthylene
i azulene
S benzene

‘OO (GIEES chrysene

- coronene

|
CH [T1+%); &% cumene
o

CH(CHj3),
DA

= CTI+40T s 7P 1= cymene

CH,
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7 1
6 \
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&
CH,
g 1
! / 2a
s \\ da
5 4

[TI+£]; 1,3,5-= fI=%

HL
7N

fluorene

indene

mesitylene

naphthalene

perylene

phenalene

phenanthrene

picene

pyrene
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CH
L B xylene
CH,4
3-4-2 BFEY H %50 T B AL R R S (o iy A =950
ﬂ;ﬁt:{frﬁwaﬂ: R
SR
200000 Pt % hexacene
= J/_‘]K (ERCE A N R R PN (P RS s A e s |
R/
OOO‘ BIPRT = pentaphene
RYBREIY 53 4 HF AT R R
o
O B % hexahelicene
3-4-3 REEANE - OIHC, [’tﬁflPJ y A RSO S (2B 3-1-7) > H 1
— BRI A -
R/

O% T ERHAIE dibenzophenanthrene
O e



SRS T R R as-indacene

TARL as-2BUS 2R
(ﬁ%ﬁ tas KL PRV HD)

o
Qu

3-4-4 T PR VT (RSP 5 peri-position ) % % [iﬁf’\ NS Fit
;’Ejtr’j,{[ Iﬁ{[ﬁg{[gﬁ[ﬂ‘[ °
o

TS A AT T S R

O_O 5ty fluoranthene

g [3'[5 IRTE  acephenanthrylene

§.

’U%‘,F’\J%L ;AL aceanthrylene

OO s Fim e acenaphthylene
OO 7“%{%5 . acenaphthene

/

—
=
i
i

;) phenalene

-

g-.

3-4-5 TSR ST 1,23, TR e R T e e R 12
#2850 1Cortho, o- )0 1,3 SEFEE][ 50 1 meta, m- )2 1,4 SPFSEH B )( para,
p-)e jﬂaL\%LE\J 1- G - > 2-fb CHG B-fb o

3-4-6 IFF& blﬁ l:[ )‘ ﬁ’h Flé ;T\ I:I:é:‘f gq’%ﬁ [F&%ﬁ(%\;{ o
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FURIK
O O 055 a-binaphthyl
O | i %‘7’7‘5 * o-terphenyl

347 USSR PRV I R ff -

SR
C,Hs
©/ CEE ethylbenzene
F
15 1-fluoronaphthalene
Cl
©\ 3-E Fﬁj\ﬁl S 3-chloronitrobenzene
NO,
(FIN) g g L= p B s 8
T
CH\ N GRS | cumene
CH,
CH,
o~ N
| - TR R xylene



T

)@(CH\CH SHEIT I 5 2 (T1+¢]  p-cymene

H,C '
CH,

/@\ 1,3,5-= P S [T+ mesitylene

H,C CH,
3-4-8 FEF Y AR RIS - IRl 530 80— 4 -

Al

0.]0 5%& A= = biphenylene
OO ?ﬁfﬁ =% triphenylene
‘O = pyrene

O ‘OO‘ i picene
‘OO ETL— perylene
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3-5-1
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C‘O - coronene

BB - GRGGRAREL Caryl) o W) EPEINREL A L -
TP -

CeHs— 5L phenyl

(TT+413# mesityl

H,C CH,

LRI - SRR AR -

o
Ce¢HsCH,CH, — 2-% gl 2-phenylethyl; phenethyl
CeHsCH=CH— 2- AL 2-phenylvinyl; styryl
(C¢Hs)3C— = HP triphenylmethyl; trityl
FrRIEEE
CeHsCH, — Rl EPIE benzyl
CsHsCH< HAR RS benzal;
P benzylidene
C¢HsC < SRR benzylidyne;
EOVPIE benzenyl

CeHsCH=CHCH,—  ffREL 5 = *\%ﬂﬁi cinnamyl

Fg'q.#ﬂ

¥R Chydroxyl group, —OH) R G B RIS 1 [~ F[‘T”’J A
Fs: (alcohol) A-’- 3& Eilg;jf/\ﬂ‘l }:[”—VL%J/I [fﬁj ’ {F’I?ﬂt %"I{jj’j{‘z’i )
R e (aromatlc alcohol ) © 33 ﬁlﬁﬁ” i 0 F[flf’J » AT
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3-5-2

3-5-3

Ve &F’LEIH

I
(phenol ) » FA»[“EJ: ﬁ‘/%ﬁﬁ'ﬁiﬁl%ﬁﬁ?: T (fi5) ﬁ‘/%ﬁ[@ (fig) e
FARY

CH;CH,OH gLy ethanol
H,
AN -
H,C CHOH U it cyclopentanol
HzC_CHz

C6H5CH20H B pgz ; R Fl 'mz benzyl alcohol
Hz(,I—C|?H2 1,2-76 7 il ; 1,2-ethanediol;
HO OH i ethylene glycol
C¢HsOH [ 1fis phenol

OH I — T :
C[ R 7 o-benzenediol;
- i
OH pd % [ catechol

R RO-RUVAHF [ 317 » R ether) - K75 3L 193
R« R RN > 7 S T [ TR
s -

SR
C,Hs0C,H;5 TOClRLEES diethyl ether;
i3 ethyl ether; ether
CeHsOCH3 P BLTE S methyl phenyl ether;
EES methoxybenzene;
anisole

CH;0CH,CH,OCH,CHj; 1-P13-2-"¢57¢ 1-ethoxy-2-methoxy-
5k ethane

HO(CH,),OCH; 2-FIE[EL] ¢  2-methoxyethanol

rEL (>C=0) pubid -0 — g g pl- %?Enﬁ‘/@ﬁl%ﬁﬂ/ [~ Fﬁ?”’i ’
AT (aldehyde ) e

AL
HCHO P methanal; formaldehyde

CH=CCHO [ [ propynal
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C¢HsCHO I benzaldehyde
CHO—CHO 2 ethanedial
3-5-4 RELEVIR = 7 8 ST [ RS [f,]?'lj’?‘}ﬂf [~ fﬁ”’i > AP LI
(ketone ) o FEL 5l £V FH 4L E\ﬂj‘?ﬁ Eu (& (oxo) e
R/
CH;COC,Hs - ﬂﬁf ; butanone;
I3 e BL ethyl methyl ketone
CH;CH=CHCOCH; 3- W*%J-Z-E@‘ 3-penten-2-one
<:>:O e i cyclohexanone
CH;COCH,COCH; 2,4-15 E@” 2,4-pentanedione
CH;CH,COCH,COOH 3-fE’J§W§E§Z 3-oxopentanoic acid

@ o CTT+(T it tropone

0 R — ! L e P o

1
C¢HsCOCH,CH,CH;  1-%[£L]-1-7 Nﬁf ; 1-phenyl-1-butanone;
S NEA phenyl propyl ketone
(e DRI - g
C¢HsCOCH; RS _‘*EIW ; acetophenone;
FgL EL E'W methyl phenyl ketone
CcHsCOC¢H5 R EIH benzophenone
C¢HsCH,COCH; RS TJEIW propiophenone
3-5-5 FRF; - CH f, Eh— HELATIV O 5 FIELTE (quinone) ©

AL



RU

p-benzoquinone

o
O‘O AR anthraquinone
o
3-5-6 FERY fiff— o3 5 2D 55 3 MRS~ 5 ARy F[f}*a » AR T
(acetal ) FS’ {%ﬂﬁf (ketal ) 5 SAEELT SLEASZ S Fl‘/_ RSN fﬂﬁ/_
SRR -
AL
CH,(OCHa)> =PI
formaldehyde dimethyl acetal;
SN
dimethoxymethane
(CH;3)2C(OCoHs), = CPEGHT fi >
acetone diethyl ketal;
2,2-7 TLEJ Bk
2,2-diethoxypropane
CH;CH,CH(OCH;3)OC,Hs  F' Il & FHiHT™ %

DP PRS- 3 il I

( hemiketal ) °
R/

CH;CH,CH,CH(OCH3)OH

propanal ethyl methyl acetal;

HHES SR e
1-ethoxy-1-methoxypropane

4 A% (hemiacetal ) ﬁ‘/—‘f ﬁﬁﬂﬁf

WO o

butanal methyl hemiacetal;

11151 i

I-methoxybutan-1-ol



3-5-7 #fl (—COOH ) =72 FL 5y & i Ip 155 (" F,f[’J AR B R PR
(carboxylic acid) » fEJFEL - 3%’4%?1/ HEL AT ©
FAL
HCOOH FIPk methanoic acid;
LA formic acid
C,HsCH(CH3)COOH  2-f'13L 7 ik 2-methylbutanoic acid
C¢HsCOOH *PIE s A& benzoic acid
HOOCCOOH O g ethanedioic acid,;
Bk oxalic acid
C[COOH #EZ PIE 5 o-benzenedicarboxylic acid;
COOH ot phthalic acid
3-5-8 FHoRpl VAR EL Fydd gL o Fienh VBL o Tk RS [PRIFREL © FRR)
VAR S (59 R (S Cacyl halides)
3 g - P T —
AL
CH;COCI R acetyl chloride
O
(/:/
HZ(IZ/ e ¥ A butanedioyl chloride;
HyC— —Cl ?fif i 72 succinyl chloride
\
O
3-5-9 BRI S S U fi S P A PR (acid
anhydride) : SFGR PRI o @[T K 5 -
AL
(CH3CO),0 S[pL]™ acetic anhydride
/7
H5CC,
/O CS[ERIT|[PRIE™  acetic propionic anhydride
CH3CH,C{

O

I AT AT 37
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3510 PEEAREC. - 53T IR S (AP ROAJR (ester) o SRR

1o

CH;COOC,H; Ke E@Z_“Eﬁ ethyl acetate

HOOCCOOC,Hs 4= k- %EIFI monoethyl oxalate
COOCH,3

@ sk — F 'EIFI dimethyl phthalate
COOCH,3

CH;0NO, ’oﬁj[’&ﬁ 'EIF’[ methyl nitrate

(C>Hs),S0, L 1 dicthyl sulfate

C,HsHSO, ’ﬁuf’&;—'? %EIFI ethyl hydrogen sulfate

3-5-11 *A'?g?ﬁl"/ﬁ?%ﬁ{’ U R NEE 5 s O el e N (SN '/Iﬁi“’q\l@’[
f“(lactone)’ [?ﬁ [jEF Ma-py 63 %ﬂ%ﬁ*ﬂ?) 45

6 F
FAL/E
O
5-@[‘]&7 ; d-valerolactone;
0 1,5-1% [‘JEE 1,5-pentanolide
3-5-12 = fy % (¥ ﬁlﬂfl&“{f 7l f‘ £ EF,‘ (lact1des)  [k]
ﬂ\E‘F‘
AL
//O
P74
H,C-CH CH-CH; =~ L"‘“[E‘Z{]T«'z\ﬁﬁ dilactide; lactide
N
C_
O//

3-5-13 (e —O—O— 3LV ™A% ARPE S 97 (peroxide) - 1 Fasfiy¥
YR BN HY ’*"E"IHQIH%*% 1171 HOO — H s
HOOCO WL P -
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o
C,H;00C,H; FIELY RS it diethyl peroxide
CH;CH,0O0H b ETy ! ethyl hydroperoxide
CH;COOOH S CIE peracetic acid
3-5-14 B ’%ﬂﬁﬂé{% o-FEEL ?/Jﬁ*ﬁ B [T+ EI}}EIW (tropolone ) » £
i Fﬁﬁ%;ﬁfﬂ?fc%y[ﬂ :
o L0
5 @ o CTT+ATY P tropolone
4 3

(=T CTT+HATT ARRELY = 57 3 e

A I cycloheptatriene;
[(T1+47] tropilidene
T
?ﬁ%’(’?’ﬁ’ ; ?C[Fﬁﬁl]% tropane
o
Bo1 U G R T GO ) SRR
EPERINT B s AR (T Fﬁ?) °
o
CH;SH F "ﬁuf@ methanethiol
C,HsSeH _“ﬁﬂf@ ethylselenol
CH;TeH F 'Ffﬁ'ﬁﬁi methyltellurol
(CH3),C(SCoHs), = “JRHHHT|[f © acetone diethyl thioacetal;

22-= 'G’F?ﬁ[ﬁl II']  2,2-diethylthiopropane
Kk



40[FA“

3-6-2

3-6-3

EVRU

CsHsSH

CH;CHS

CH;SCH;

(CQH5)2TG

CH;CSSH

7

CH;—C

\
SH

//

CH3 - C\

OH

S

7

CH,—C

\
Cl

TR -

E3@n
e
R
= P
e
X

e s

oo o

e CRV Eﬁ) /Eﬁkg@‘iﬁu
{)%v’%mwm R/ o7

[

(CH3)sS T

B gk

thiophenol;

benzenethiol
thioacetaldehyde

methyl thioether;
dimethyl sulfide

diethyl telluride

ethanedithioic acid

thioacetic S-acid

thioacetic O-acid

thioacetyl chloride

e T (B [£41]

S ( L&+~ )

trimethylsulfonium iodide

TRFESL (sulfuryl » >80,) =~ ff ﬁ*”’ﬁlﬁ" VEHFEESL (sulfonyl -
RSOQ* ) ’E‘?"E)J: [,[E{};—T.—(EL :LFF

R BL (thionyl; >SO )%ﬂ_ I
RSO ) ﬁj,__)J—‘ I[E{ E‘L

I/|

I“F[#’J’“F’W’Wsulfone) f%ﬁ 54 o

EF AV FA L e EL (sulfinyl >
F,?”J » PR (sulfoxide ) - ?‘ path

]En[’ﬁik o’@ELH[ I/fﬁt W‘l (ﬁ%ﬁﬁj) BV %"W‘r’ﬁh (E\/FF”EL) Eﬁ”ﬁik
H[ I/fﬁt W‘l (ﬁ\/{éﬁ}) FJ}’?VI—&ﬂ %"E W‘[”EL (ﬁ\/ FF”EL)

AL

CH;S0O,Cl

(CH3),S0,

di
P

~ p

methanesulfonyl chloride

dimethyl sulfone
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CeHsSOCI % EnfEfl e benenesulfinyl chloride
(CH3),SO i A, dimethyl sulfoxide
CH;SOC4Hy i ﬁl - ﬁi [ butyl methyl sulfoxide;

I-(P1ERfefd) ° %% 1-(methylsulfinyl)butane
(C2Hs)2SeO = ’éghﬁ‘@ﬂ diethyl selenoxide

36-4 P (—SOzOH SR AT D (A1 RPERTE (sulfonic
ac1d) ‘< B e - gﬁé‘r‘,mﬁi( sooH)‘;w;gL IP A2 I;rﬂ,
ﬁﬁ[lfz (sulfinic acid ) “ B pfEk - 2 F) (— SOH) 1\:;1? i
I?"J » FEOW ﬁ[‘fz ( sulfenic a01d) o ﬁﬁ@*—( ik ﬁéﬁfl& ‘9*@%@{“[-[/?@
:  KBf (o) AV PR hgss b 1= @ FEEE [P ] Pe (5 [
W1 ) i ] P (PR L] ) » s (L] )
(py» [7|+T] %)

1
CH;SO,0H F ‘ﬁfﬁ[l& methanesulfonic acid
C¢HsSOOH * Eﬁﬁff& benzenesulfinic acid
C¢HsSOH B *ﬁ[‘fz benzenesulfenic acid
C,HsS0O,0K Iﬁﬁffﬁfﬂ' potassium ethanesulfonate
CsHs5SeO,0H =[] R benzeneselenonic acid
CH;SeOOH FER [E“Hrﬁ“l] 3 methaneseleninic acid
CH;TeO,OH i [EIWLTIJ] 3 methyltelluronic acid;
methanetelluronic acid
3-7 s Bk il T 5
3.7 v (NH3) 1 & SRR EL Ay (i ng o Flf}ﬂ s {F"?Eﬁiz (amine ) FYfH
’iﬁ& (imine ) ° # & (ammonium salt) E’oﬁ EET ‘F LK
o
CH;NH, P U methylamine

CH;NHC,H;5 PR [T ethylmethylamine



3-7-2

3-7-3

(CH3):N'Cl

(CH3)2(C2H5)2N717

PP (-NH) JRgl (>NHD D~ 8~ i~ PSR (A

oo PR TR ey pr R LT

fp

CH;CH(OH)CH,NH, 14 -2-1 | it
H,NCH,COCHj BT
CH;CONHCH,COOH Uik SR L3
CH;CH(NH,)COOH - T %

[|H%

NH,COOH TP IpL
NH(CH,COOH), A ek
LR B SLEETREL 51 AerE

ENaE4s
S
1,4-% Z
B

B P g

B~ P
AL

triethylamine

p-phenylenediamine;

1,4-benzenediamine

cyclohexylideneimine

tetramethylammonium

chloride

diethyldimethylammonium
iodide

I-amino-2-propanol
aminoacetone
acetylaminoacetic acid

a-aminopropionic acid;

alanine
carbamic acid

iminodiacetic acid

Fiff' ¥ (acid amide ) » ﬁ‘)f@hﬂﬁﬁ%’

(acid imide ) > 5‘ T ﬁ 7 RN fﬁ{h o

o
CH;CONH, O
(CH;CO),NH N-"Sf [l
T OCTHRpRE
(CONH>), i v
Bl
CH3;CON(CHj3), N-= PEL SRR

acetamide

N-acetylacetamide;

diacetylimide

ethanediamide;

oxamide

N,N-dimethylacetamide
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OWO N-F'1 ﬁ [l N-methylsuccinimide

C¢HsSO,NH, RS ﬁﬁ"ﬁﬁ“% benzenesulfonamide
(CsHsS0,),NH (= ﬁuﬁ)ﬂh ¥ dibenzenesulfonimide
TPk AL ﬁé@ﬁiﬁif’ﬁ?j*ﬁ ELS TR A -
o
H,NCOCOOH Nl L 4 1 oxamic acid
3-7-4 o _NH  NNH,
s fi—c :OH EF <R ﬂiﬁﬂrl%@ (imidic acid ) - f' —Con
ik P #% (hydrazonic acid ) °
FARY
NH LT T acetimidic acid
OH
HN NH i RELE T heptanediimidic acid
\\C_(CHZ)S_({OH F R p
QC _ NNH, Ble FELPIFRERPEPR - cyclohexanecarbo-
~OH hydrazonic acid
3-7-5 %ﬁﬁi’ (NH;—NHp) VEFL 6 Po > F578H (hydrazine ) » G

Y=L v B SRR S 17 A FRELRUR o PR B
4 [£+2% ] (hydrazonium ) » “#F[14 Y —L Vv o

FAL
CH;NHNH, F A methylhydrazine
(C,Hs),NNH, 1,1-= &% 1,1-diethylhydrazine;
WA N,N-diethylhydrazine
C,HsNHNHC,H;s 1,2-= "¢t 1,2-diethylhydrazine;
N,N'-Z— "¢t N,N’-diethylhydrazine
-0 Ol acetyl hydrazide;
H3 C -

~ NHNH, acetylhydrazine
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NH,NHCH,COOH ¥ ¢t hydrazinoacetic acid

H,N(CH;):N OH &

W
b
-0
—

&£+7]] trimethylhydrazonium

!
0

hydroxide

3-7-6 #ﬁlﬁfﬁ#‘v'ﬁfﬁﬁ WP (hydrazone ) » G T A L o ﬁéﬁ%‘iﬁ?
P ’ﬁkf P ;p{%"fﬁﬁrﬁ&ﬂﬁﬁﬂr Q%"*' SR Eﬁ:ﬁ& ﬂﬁf;{ I o

o
CH;CH=NNHC¢Hs  ¢f&%JF  acetaldehyde phenylhydrazone

(CH3),C=NNHCeHs  [*|fif# J# acetone phenylhydrazone

3-7-7 = ’[43%1 = '}9'%‘1#3/§{ﬁﬁ?0  APEH (osazone) > FHYFEF Y
PR -
ﬁﬂ/[‘ 1

H—C= NNHCH;

C=NNHCH;
HO—(li—H EESY RN ﬁﬂé ; glucose phenylosazone;

H—(lt—OH }p%{;ﬁﬁ% glucosazone

H—C—OH
CH,OH

3-7-8 UNH .
g Hel G PSR HEH (amidine) » I N — -

2

EHE S e m=cZ L T (guanidine) » TREIITQ AY 0 H -

L LIV PRSI -

1
NH
CH;C z O acetamidine
NH,
NH,
CHsN=C Z XN phenylguanidine
NH,
NH,
HN=CZ EEHIE AR E nitrosoguanidine

NHNO



3-7-9

3-7-10

3-7-11
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24 (NH,OH) <7755 (hydroxyamine ) » £ X051 57 0 » H70 5015
FUHTH N o

1o
CH;0NH, O-F'1f¥ O-methylhydroxyamine;
RAEaEF methoxyamine
CH3;NHOH N-F' 13, N-methylhydroxyamine

PO A £ PRTETS (oxime) > NS A - WAL A A
Yoo AR (aldox1me) f‘*"iﬁlfﬁ]ﬁ o 51 ﬁi@%ﬁ[ﬂﬁ '{‘ﬂf P ﬂﬁﬂ—ﬂ
(ketoxime ) ° Q?““ [ﬂﬁﬁ 7 o

LU
CH3;CH=NOH OES acetaldehyde oxime; acetaldoxime
(CH;),C=NOH  [*[[liff= acetone oxime; acetoxime

H
FA»[ - B AEENSPE (hydroximic acid) »

FA'I o H o AR ES% (hydroxamic acid ) >

—C—NO
FA', IHIOH i ﬁ%ﬁﬁﬂt{ﬁﬁ%@{ ( nitrosolic acid ) ; '—f:E SRR
hok ‘#J‘“ PGSR RS S SRS R hfﬁﬁ%@{ o

—C—NH,
il IHIOH EL?@"EL’?EWJW/ [ G ¥ AT (amide
oxime ) » [l o

PR -
NOH
V4 - R o
CH5C B acetohydroximic acid
~
OH
NHOH

/ R, o
CH;C %() SRR acetohydroxamic acid



y NOH
CH;C < RtiTiERiEd ethylnitrosolic acid
NO
y NOH
CH;C < TS acetamide oxime
NH,

3-7-12 HzNCONH2¥ﬁF7Ji§F< (urea) F;E]?gjﬁﬁl ) %ywﬁi Z—y N EH T Fﬁ;ﬁ
§%°%WW%%%?@%%%%WH?Fﬁ%ﬂ%{%
(carbazide ) o ¥133 VR ELSF (P (semicarbazide ) 5 174 1

rJ;]?J—F §% (carbazone ) ~ & % (semicarbazone ) -

o
C,HsNHCONH, e ethylurea
C,HsNHCONHC,H; 1,3-= 7“%7]’1 1,3-diethylurea
HzNCON(C2H5)2 1,1-— _é‘ﬁ‘i l,l-diethylurea
H,NCONHCOCH; A acetylurea
5 o) 1 ~ L -
HN 4 I 2 _NH, ST carbohydrazide;
N3 N N carbazide
O 1
4 )]\ 2 _NH, R semicarbazide
H,N 3 N
H
5 O 1
AN )J\ > _NH, gk carbazone
N 3 N
taldehyd
CH;CH=NNHCONH,  ¢ffsf koo oo
semicarbazone
5 @) 1
HN 4 2__NH + = carbodiazone
\N 3 N/



3-7-13

3-7-14

3-7-15

PR
%’Fﬁ"’@ﬁ 1% (nitramine ) Fl‘/ fiH PF J’ﬂi& (nitrosamine ) ©

5y 3 3 ~Jﬂ§‘?Jﬁ§|’"p#’d 47

’F\ﬁl (nitro, —NO,) ﬁ%ﬁ?ﬂi\ﬁl (nitroso, —NO) Iw'ﬁ\[?’ ’
. ’Hz’ﬁl I “E"PFELP EFIPFELWTHVIJﬁ Ry Flf}ﬂ,

1o

CH;NO, ﬁij‘[ﬁl] F gk nitromethane

C¢HsNO Eﬁ’ﬁﬁj[ﬁl IES nitrosobenzene
CH;NHNO, F lfﬂiﬁi@’ methylnitramine
(C,H5),NNO N ’é}_‘h’]ﬁﬁif diethylnitrosamine

f’,ﬁ‘ |#%L (cyano, —CN) ['“‘F’ﬁ%”’i ’ ?Fﬁﬁﬁﬁ (nitrile) - &Y

{ — L - F J%‘Jﬁl ( isocyano, — NC ) j/]'"f,f}*d’ﬁ’c}?ﬁ‘éﬁ

(carbylamine) - FYIFTY V ; F{ A - R
F'JES'“_—I/ [ Fﬁlffw A SV (cyanamide ) ;5 EZ ﬁL T P &;f'g ;Qq%

[

CH;CN Ee §ﬁ ; ethanenitrile; acetonitrile;
e cyanomethane
C,HsCN kR propanenitrile; propionitrile;
s cyanoethane
C,HsNC RS ’ﬂ? ; ethylcarbylamine;
plS o5 isocyanoethane; ethyl isocyanide
CcHsNHCN w H5E phenylcyanamide
NCNHCOOH S A cyanaminocarbonic acid
CH;0CN FPRF ‘ETFf methyl cyanate
CH;N=CO B SR ‘EE methyl isocyanate
C,HsSC=N hinpk e ETFI' ethyl thiocyanate
CHsN=C=S8 ’FT L SRS Eﬁ ethyl isothiocyanate

FA',"EJ —N=N— fLI| '“‘ﬁ%”’i » AR BT ﬁE”fL]m‘ £ (azo compound ) ;

ﬁ%ﬁ:}[ ]\E";\f}l 0 Ec"rlﬁ,'F[ 1—N, *I/}w[‘t "fF’J ) ?Et‘,g[m]“ F[}"J (diazo
compound ) > 3 F ﬁl i F RV E B
fNﬁﬁﬁi'# zZ[" F.%"J (azide) -

mL

( diazonium salt) °
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3-7-17

FVRU

o
HOOCN=NCOOH HEIJ 2= PIpk azodicarboxylic acid
CsHsN=NCxHj5 []E& P azobenzene
N,CHCOOC,Hs ElZ opk 4 ETFf ethyl diazoacetate
CH,N, Bl 2 15k diazomethane
Ce¢HsN, 'Cl PN R AR AR benzenediazonium chloride
CH3N; i 2 G methyl azide

B G (PHy ) VG R B RL AV (2 1 1 5 97 AR e phosphine ) -
A h—5 7 > F{;" g kRS "Iﬁ(phosphomum) N
qu'ﬂ  FLSL[E A ;\I%

o

CH;PH, ki methylphosphine
(CH;3),PH =Pk dimethylphosphine
(CH3);P = Pk trimethylphosphine
C,H;sPCl, eIk ethyldichlorophosphine
(CH3);PO T P URE trimethylphosphine oxide

1

(CH;),P OH" g [P tetramethylphosphonium
hydroxide

% (PO(OH)s) 1Y~ [WHESLEVEFLIV S8 L (= 97 e
(RPO(OH), > phosphonic acid) ° ﬁ*ﬂiﬁlﬁj‘é@z A I EES
EFLRIVES > FEL R SUH% (R,PO(OH) > phosphinic acid) © ]E” Eﬁf&
(HPO(OH), ) 1.~ 5L SR RLATV (e[ sy (= &> FEER Sy
5% ( RHPO(OH) - phosphinic acid ) - RP(OH), 7 £5 5 fh %rtlﬁ&
( phosphonous acid ) - R,P(OH)H[[#i %3+ f5if% ( phosphinous acid ) °
o
CH;PO(OH), P V3t methylphosphonic acid
(C:Hs),PO(OH) = ¢l diethylphosphinic acid

C3H/PO(OCoHs), [ = I@*ﬁ diethyl propylphosphonate
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3-7-19

3-7-20

3-7-21

I3 - WS AP 49

CH;POCl, PR 14 methylphosphonyl chloride

C,HsHPO(OH) 6 R ethylphosphinic acid

C,HsP(OH), Rk ethylphosphonous acid

(CF;),P(OH) S= POV bis(trifluoromethyl)phosphinous
3 acid

ﬁﬁilgi (AsH;) V&t F‘.La £ 1 ELF’—?TV[% = f Puo G qﬁ, (arsine)
ANHIP & F{?’t\ﬁlqﬁ' RENNESS IS | (arsomum) Yitpve
[T S

R/

CH;AsH, I methylarsine
(CH3),AsAs(CHz), [PYF1Z tetramethyldiarsine

(CH3)3As = P trimethylarsine

(C,Hs)3As0 EY il triethylarsine oxide

(CH3);As "OH A [TPUR T tetramethylarsonium hydroxide

A LR RV (R sy D [ ,?”J » WEFEI% (arsonic acid ) » i K
SO -

o

CH;AsO(OH), F AR 1Pk methylarsonic acid
(CH3),AsO(OH) = FI{ipk dimethylarsonic acid

FE] —As=AS— V[T AP A B - ROSPER R E -

AL
CeHsAs= AsCeHs ”EFJH % arsenobenzene

D=5 (SbHs) LY » SRACHLARY (RS [~ A5 A ]+
93] Cstibine) : 4305 (51493« [F1+93] A& — -

AL
Sb(CH3)3 =PI [E]+93) trimethylstibine

Sb(C,Hs);0 ("2 ¢ [F]+91]  triethylstibine oxide



3-7-22

3-8

3-8-1

3-8-1-1

3-8-1-2

3-8-2

3-8-2-1

FVRU

sk LS Cstibonium ) b (= (P2 S [T S8 - U@
E—N\ -

SRS
(CH3)sSb ' OH & & (*[YF'1§)  tetramethylstibonium hydroxide

(C2Hs)4Sb'1 il {=pHma g tetraethylstibonium iodide

FER™ i P2 (heterocyclic compound )

FER ‘F,f}ﬂp (N TEE I € 0 EE R F‘ I RASEAAL (B 6 Gk
AR £ fﬁli%w GE o @ E SRR

DAYV GREHRRL FHPOEE P TE A (2R 3-1-6) -
[l Tpr H e

ST R 2V E L PR 0T [ APURLY EPRES R A
IR 53 “ﬁ’ff‘ﬂiﬁﬁ ISR > BIHRETZ 3 A -

SRR E N R LA B Iiﬁf,g B R F—,f}*v o

Y70 E Tgﬁﬁ'@ g ==~ Flf}ﬂ’ [ﬁ:F[EjJ:Jﬁ F’:f B
TRV B T v R

[FARL

\

B | [~ i 4 E5)

™

UELL Y]+ |
, £ e ), =D phenoxazine
O

8 2 MR [F 1+2] ] phenothiazine
7 S 3

9 i'(l) 1
8 N 2
©: j@ MR CF 1+ phenoselenazine
7 Se 3
6 5 4




&

Vifh AR AT Sl

10
9 H 1
8 N 2
©i D lea’fﬁ? [ +41] phenotellurazine
7 3
4 o 5 s
0 0o
8 ’~ 2
I .
7©:N;© \ Mgt [F 1+ ] phenophosphazinine
5 6 5 4
0 0o

N As\ 5
7©:N _ \ MHEM CF 1+4] phenarsazinine

9 10 1
8 ngm 2
7 £ @ , W CF 1+ ] phenomercurazine
A B
7 5
9 10 1
N
MELE 1+ ] phenazine
MRt phenanthroline
I it perimidine

et acridine




- phenanthridine

7 Q_@N 2 B-PRMA B-carboline

7 2| BT carbazole
3

8
A
; Q Q 2 4aH-[HrE 4aH-carbazole
4a

8 1
N N
7( | ﬁ 2
— .
teridine
N
16 5 4

8 1
Nay 2
7 N
| [F ] cinnoline
6 P 3
17 5 4
¢ 1
7 | Nﬁ | e -
] N ek phA= quinazoline
18 5 4
8 1

7 N\ 2
] | P = [ +9] fF quinoxaline
N
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2N

8 1
N N
7 ¢~ X 2
| [[+5] e naphthyridine
6 Xy = 3
20 5 4
8 |
7 N
. | /Il\I ; s L 1+2 ] phthalazine
21 5 4
. 1
N
A
| e quinoline
G
5 4
8 1
\N 2
| B it isoquinoline
F
5 4
9 1
N
e [ _quinolizi
TN | 3 4H-1= [1 14141 4H-quinolizine
24 6 ° 4
7 NS 2
cEY N
8<\e d | c b/j 5 PEJP'IQJ purine
o N 4N
25 3
1
7 H
6 A ~N
¢ h| 1];‘\1\12 15 ek indazole
5 N\ ALY
26 4 3
1
7 H
N
PEJ”P% indole




£Ipg 'Pﬁ'; isoindole
28 4 3
8 1
7 N
G QD indolizine
6 \ N /
29 s 403
7 |
~
AN N / 2 LH-pE= L] 1411 1 H-pyrrolizine
30 5 403
1
6 N*N ?
| FAI () +41] pyridazine
5 / 3
31 4
1
6 N\l 2
| ikt pyrimidine
5 _N 3
32 4
1
N
= 1+7] ) razine
5 N/ 3 i L py
33 4
1
N
6 N 2 3
| prpt- pyridine
58~ 3
34 4




SIS AEERT AT S5

1
5 O
\ /N 20 QR ) WIS isoxazole
35 4 3
1
5 Nk e
&\ /N, U sk isothiazole
36 4 3
1
H
N\ 2 o
5 i\ /N prepek pyrazole
37 4 3
1
H
N "
5 i\ ? 2 [ frts imidazole
38 4 N7
1
N
5 Y\ /7 2 P,Lh‘ﬁﬁ pyrrole
39 4 3
9 10 1
8 S 2
, . | MELFHE] pE phenoxathiine
0 5 s ¢
9 10 1
8 Se 2
, . [ BELF 55T i phenoxaselenine
41 ¢ 5 d
9 10 1
A T 2
, fe . |MELET g phenoxatellurine
0 5 s




WL+ ] B

phenoxaphosphinine

pELE I+ il

phenoxarsinine

MELFI+T 8

phenoxastibinine

(@RS B QLD

xanthene

[F 1+ p%’J

chromene

BT l+—ph] p%J

1sochromene

B g

1sobenzofuran

PR

pyran




&

TIE - RS AT 5T

1
O
5 i\ /7 2 < furan
51 4 3
10
9 H 1
¢ As 5 N ‘ ‘
©i /\© YR phenothiarsine
7 3
52 6 SS 4
9 10 1
s
8 2
, Oi :O | TR thianthrene
5 TV
1
S
5 i\ /7 2 }%ﬂﬁ thiophene
54 4 3
9 10 1
8 Se 2
7©i :O L | e selenanthrene
55 6 SSC 4
1
Se
5 i\ /7 2 it selenophene
56 4 3
1
Te
5 i\ /7 2 (G tellurophene
57 4 3
9 10 1
8 P\ 2
; _ ; fgflet phosphanthrene
58 6 }5) 4




58 [ ER

o

3 1
7 P\ 2
] A, E%W‘ phosphinoline
59 5 4
8 1
7 N P2 B
I isophosphinoline
6 Z 3
60 5 4
1
! H
6 P
. Y& ﬁ?‘ﬂ% phosphindole
61 4 ’
7 1
6 — 2
PH | Bl isophosphindol
5 - £ WT isophosphindole
62 4 :
8 9 jAOS\ 1 2
: @ ;@ . firet arsanthrene
63 6 ?S 4
8 9 1
7 A 2 .
6 - s | Pt acridarsine
64 w8
2
1 3
10
9 N7 |l arsanthridine
8 /AS
65 76 °
8 1
As_ 5
7 S
| fHIEA arsinoline
6 3
4
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8 1
2
7 “NAs .
| il ﬁﬁlpﬂ‘ isoarsinoline
6 2 3
67 5 4
7 H |
6 As
NS i
5 )2 fil Pk arsindole
68 4 3
7 1
6 =\ 2
III I J’u . .
5 - AsH B P isoarsindole
69 4 ’
9 10 1
8 He 2
, /\O s | BE phenomercurine
70 6 I:g 4

3-822  BUEHRE A ﬂ%’wk U EFER B - O R
FTHEL I B -

G

1
oY) 2 .
| fiefiiE- pyrimidine
s U _N3
4

9 10 !
8 He 2
, @ J@ s phenomercurine
Hg 3
6 5 4

76 23 Cr i+ OF +E ] xanthene
0

5 10 4
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B
6 H
IN \5 N 7
N /> 8 MR (TH-EE 1) purine (7H-isomer)
N N
4
3 9
8 E 9 1
7 2 et carbazole
6 =3
8 9 1
7 X 2 - o
6 / ; U= acridine
N
5 4

10

A A BRI LY ST S

P R (R

THE /[ % £, 12 4
8 1
7 02| ]
; £ [ 1+ ] P¥ | isochroman(e)
6
1 5 4
I 1
@)
7 2 .
CL) 3 CF +p0 ] B chroman(e)
6
2 5 4
2 :E‘ . .
: N : s Fi i pyrrolidine
3 H
C N ) 2-]],”‘]3?‘, e 2-pyrroline
4 H
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HN NH PR et imidazolidine
5 NS
[\ 4H-imidazoline;
AHLFEJHE :
6 HN\/NH FRIEEHE 2,3-dihydro-1H-imidazole
HN_ N ISt it pyrazolidine
7 H
HN_ N j 3- Pt 3-pyrazoline
8 H
O Pt piperidine
N
9 H
H
N
[ j pE Lf1+4 ] piperazine
N
10 H
CL/I} PEJ”P%W indoline
11 H
O:NH B it isoindoline
12
[[+EL] B | quinuclidine

3 [N




62 [~ R

[ j [['+% 1M | morpholine
N

3-8-2-4 %‘éfﬁiﬁll ﬂf[ﬁ% L_Iﬁi—FFAH ﬁ Al I—ELJ (yl)~ I—EEJ (ylidene) *

r LELJ(Y]]d}/I]G) > %ﬁ "F” Eﬂ% %‘F JX%\‘;‘H—H I%EL[E{[‘?:
3 “?”J/FF[ Leas AR e NN

FALI
4 3
> /: S:\ \ZCHZ— 2-fERpy IR 2-thenyl
1
CH=
(/ \\ 3-REI R IR 3-thenylidene
S
3-8-3 Hantzsch-Widman —mﬂlﬁﬂ EE o R IR AININE ==

3-8-3-1  FuAE- l[ﬁ& vlﬁ%‘f"ﬁw Y= EA P Y VR YRR
[

£ SF b £ F ) A FERCS L AR YAy e i
FIFFER S VIR A VLR A e R gk
BT YRR R R I LT i e il
VEERS A
BR | FERT (D | Y S YA

1| O o [P1+E] oxa

2| san i thia

3| Se(In) il selena

4 | Te(Il) il tellura

5 | N@ID 2 aza

6 | P(II) i3 phospha

7 | As(II) il arsa
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8 | Sb(II) 21 stiba
9 | Bi(Ill) 4 bisma
10 | Si(IV) I sila
11| Ge(IV) & germa
12 | Sn(IV) & stanna
13 | Pb(IV) 5 plumba
14 | B(IID) 55| bora
15 | Hg(ll) s mercura
3-8-3-2 AR AT STEAIE R P EAIED ) - T SR
FERURL | TREFIEHE (R ) | s ) (I
B
3 | = (irine ® irene) [ [ 1+5 ) (irane » iridine )
4 M= (ete) Ml (etane % etidine )
5 | P9 (ole) [ 1+ ] Colane * olidine )
ZPe~ A (azole)
6 ([ 1+ ] (in, ine % inine) | [} 1+{/{] (ane ¥ inane)
7 | P~ Cepine) ([ 1+4 ] (epane)
8 [+ ) Cocin * ocine) | [ (ocane)
9 |[# (onin * onine) /i (onane)
10 |4 (ecin ® ecine) i (ecane)
3-8-3-3 AR E BIEAHIFERT o P B A 2R e g
H

3834 - FERIIAT) ST AR BRI R B
SR e BT PR AR (S R T
TUBSPL- I

AL
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Ol QST |

2H-FE e 5 2H- e

2\ {[H—ﬁ]?

lj\r’ {l: +7u ]

ppe

=
=
3l
3
I

13EPT 1,3

oxirine

oxirane

2H-azirine

azirane;

2H-azirine

azete

dihydroazete

tetrazole

10dolium ion

1,3-thiazole

1,4-:;@?& [[1+%]); 1,4- 1,4-oxathiine

CF i+ [F 1+ ]
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(0] 1,4-%@ [| l+p|]: 1,4- 1,4-oxathiane
[ j CF i+ i [F +T]
S
N—\ 1,4-= Zz [[ 1+ )5 1,4- 1,4-diazocine
I g+ )
|| X I ¢
H1 > 1,2.3.4- P4 g -1,4- = % 1,2,3,4-tetrahydro-1,4-
N — . .
8 | N 3 [[1+3F]: 1,2,3,4-P4%  diazocine
7 N Nfl S1,4-2 e [+ )
6 S
10 1,3,2-5 5k [ 1+1]1:  1,3,2-oxazaphosphinane
6 \II’H 2 132-[F 51 @HLI
s NH 3 +}/[]
4
) 6H-1,2,5-’P?ﬁ: z [[ '+ 6H-1,2,5-thiadiazine
N *
; E 51 []
.
4 N 6
5

3-8-4 [itf FERLERR ) T Fl?'ﬂ%i” H”%’B[Tﬁﬁ*?zf ARy H g
’FI IR 2 B TR iy
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H-=—OH D-F D-ribose




&

TAH HIT AT 8T

s
]

_2
3
4 D- A= D-glucose
3]

4 D-{ P D-fructose

6 CH,OH

4-1-8 PESPRERS TS5 = [ PBLE G 2 5 DRI S PP Bt 53 P £
M (pyranose > E'JEJPHP%E@) FY[JaPE (furanose )  frk 5‘7 —‘f
~fif% (hemi-acetal ) fi2.V BT RET ] | N T8 o~ BT o

UL
% ch,0H
o-D- FUPT P a-D-glucopyranose
-D- AU P
CH,OH
H
4 H3 M ! o-D-A% [ I P a-D-ribofuranose
H OH
OH OH
CH,0OH OH
I, HO 12 B-D-fA I B-D-fructofuranose
H CH,0H
OH H

4-1-9 b= R TR JHEERTE Popo g u*fﬁ’ HEE S Fﬁ[’lﬂ? A
VAR « HER P00 30 PR FLINN A 5 SR E‘UJJWFFFOJ
e VSR RUES H I &

UL

&
[
e

% o



CHO
H——OAc
HO——H 2,4-7 -O- ¢l gL -D-HEp
H——OAc 2,4-di-O-acetyl-D-glucose
H——OH
CH,OH

4-O-F' [l 1-a-D-#UPTfREAS ;
4-O-P' 1[5L ]-o-D- F i

4-O-methyl-a-D-glucopyranose

CHO
H——OH
H——OH 6-7. 3-D- T 1
HO——H 6-deoxy-D-gulose
H—r—OH
CH;

2-’13!7’[§l]-2-;r Fe-0-D-FUPTIHAE
2 HL ]2~ SF-a-D-AUPHHH
2-amino-2-deoxy-o-D-glucopyranose;
[ E P
H NH, glucosamine
4-1-10 EN Eff%ﬁ@fgﬁiﬁ&?ﬂﬁfﬁiﬁﬂf%ih& <HL (-OH) » FELA P (-itol) 5 &
FLBLE [P RLEEL (-COOH) » [ ERSUBA (-onic acid) - ﬁt b hﬁﬁ

ﬁ UREL () ;gygf&ﬁl F\/ﬁﬁlﬁﬁﬁ U ) LA 3%(;1 (-COOH) Eﬂj
L EL S PRTE% (-uronic acid ) e

[ :
CH,OH
H——OH
HO——H AR D-glucitol;
H——OH [ B P sorbitol
H——OH

CH,OH
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COOH
H——OH
HO——H BUEIPE% D-gluconic acid
H——OH
H——OH
CH,OH
CHO
H—T—OH
HO——H FI[EPEIEPL  D-glucuronic acid
H—T—OH
H—T—OH
COOH

4-1-11 JIpESRS A e DR TS PR L Celycosyl) 7.1« HIEEH 5
gi[gi,%ﬁj/ ek PO ERIEE) (glycosides) o [AFATRUHI -

UL

1 o-D- PR

methyl a-D-glucofuranoside

o-D-FUPFIFPEF) 3L 5 o-D-EpEEp ) 5L

a-D-glucopyranosyl

AL oD 5L

a-D-mannopyranosyl bromide

4-1-12 FiPER e £ bR 01s 8 H o NI ER R R >
P T I RGO [ T o S ET Oy
(B e S Hf B [l 5 pHTHIPS RS T lp) > P92t 55 5 A

FYBA (anomeric or hemiacetal carbon atom ) sfi¥ =FERL -

S R B 25 (o B) 3R] PERRIESERRD - 1
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o EpE el

fop :

LHPE (B=Y) maltose (B-form)
OH

o
HO OH
HO
! o

OH
OH

O-a-D-g‘hP’TPﬁﬁjﬁ [EL 1-(1 —>4)—B-D—§‘bp’fﬂ%ﬁ% ;
O-a-D- AL F] [FL1-(1—4)-B-D-FUpE
O-0-D-glucopyranosyl-(1—4)-B-D-glucopyranose

5P (az%) lactose (a-form)

CH,0H
H 0
4 H 1
OH H OH

CH,OH , OH OH OH
HO 0 O 3

i H OH - 0O 0

1
4 OH H HO OHO
H 12 1 OH OH
H OH

OH

O-B-D-F FPEIHFET] [BL]-(1—4)-o-D-FuP TR 5
O-B-D-f T B FEF] [FL1-(1—4)-0-D- P
O-B-D-galactopyranosyl-(1—4)-a-D-glucopyranose

T P sucrose
OH
OH
0] O —
HO / oH g
(I)H OH
HOHO

O-0-D- AP F] [FL1-(1—2)-B-D- I PRy 1] 3
O-0-D- A PEFRE ] [3L1-(1—2)-B-D-F Py B ]

O-a-D-glucopyranosyl-(1—2)-B-D-fructofuranoside

&



4-1-13

4-1-14

42

4-2-1

&

VAt HFEEEC AT ol

O-B-D- Y IFE] [ 1] -(2— 1 )-oeD-BUPEFIE]
O-B-D- U FAFPIFE] [] -(2— 1)-oD- BN

O-B-D-fructofuranosyl-(2—1)-a-D-glucopyranoside

Fef P trehalose
HOH,C
o
OH
OH o) OH

oH | O

OH
HOH,C

OH

O-0o-D- AP EFHPA F [KL1-(1—1)-o-D-FPEPA T S
O-au-D-F B F] [FL1-(1— 1)-0-D- AR B ]

O-a-D-glucopyranosyl-(1—1)-a-D-glucopyranoside

[l FELFAESR [ 55 R TR €5 R SR
o

o

BIECIESS glucan; glucosan
e mannan

N fructan

I T xylan

PR | gy L el G A PR B EE
I :
AP glucomannan

I EF A xyloglucan

’iﬁ’ﬁ (lipids )

’iﬁ@ﬁf ?F[:’\f‘]ﬁa‘"& Vi PEPIET > i?‘fﬁ? o i?\fﬁ?‘ t J%qufﬁ?] o ’iﬁ
T {AE *ﬁiﬁ*ﬁ'ﬁﬁ Ry TR NET I‘I\ff’iﬁ@ff (neutral lipids ) ~ ’F';‘?ﬁ
’iFﬂﬁ ( compound lipids ) == =% ﬁﬁ@? (derived lipids ) °
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42-1-1

42-1-2

4-2-1-3

422

4-2-3

EVRU

IRV 53 KD o

) EEI 31 Cacylglycerol ) HIEJF[‘%*E&“%’JEHEWF& VR
PR -2 T3-S FRORL- T - Hi = [ﬁ’ip’%’ffv&frﬁ'&uﬁﬂﬁ 7]
= S PHRELEN

UL

HZIC ~0-CO~(CHy);¢CH; =70 qﬁ@JE [ tristearoylglycerol
H(Ij —0-CO- (CH2)16-CH3
H2C —0—CO- (CH2)16-CH3

(2) ¥ (wax): ﬁ'l%{%ﬂﬁ%f&?%ﬁ%@ﬁ’?ﬁ@?ﬁﬁ °

Fgﬁﬁﬁ’?’fﬁ 73 ERPURE

(1) BHEHE (=T (phosphoacylglycerol ) = fHi[ 1 ~ ﬁ%’,ﬁ’tf@ * L R
AN ﬁf@ﬁi J’i’”@’?’ﬁ’%ﬁ’?}

() *Eﬁ?:ﬁdiﬁi’iﬁ ('sphingomyelin ) : [lIFHFZHL il ( sphingosine ) » QFI
To% ~ BHEZES% (choline) Frffny -

3) ‘Tﬁ]ﬁ ’iﬁ (cerebroside ) : I IHAZHE iE ~ ﬁﬁ%f@i?ﬂf@%#ﬁ%

4) *Eﬁ?;gﬁﬁﬁﬁ (ganglioside ) : [l IR EA LTI ~ ﬁﬁ’i’b@{ ~ HipE R ik
% (sialic acid ) ’—"I"Tfr%: Y o

B T ¢ TSP I @F;Jg@qﬂ:g BT

X (steroid > 22ff 4-6) > F'JT/U%F& (prostaglandm)

TPk (fatty acid) = (A~ §EF G 53 e (L4 F R0 fE & - I
f{l’iF[Ef (stearic acid ) ~ fFHf[% (palmitic acid )

FIF7E Po G SRR PTG PV AR » HI0) 5 VR
=R R ’F’E"ﬁi’* yd:(stereospemﬁc numbering ) > TELEL “sn-”
Il 4?51 Fﬁ, I 3£I|_J F' I#ng:;cgﬁ hF FIJE[ ?EE[PP RN
- [“EF’T%'L—J r;;gﬁg;fiﬁ@ﬁ & [~ AR B TR C-1 e

UL

lCHZOH CH,0H
HO—C—H = HO=C(C—H
CH,0PO;H, CH,0PO;H,

sn-F13p1 3% sn-glycerol 3-phosphoric acid
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{:t] Bt g L L 345 (L-glycerol 3-phosphoric acid )
FI‘/ D-f [ 1-43% (D-glycerol 1-phosphoric acid ) - LFL“‘%EFAH 0 bR

W T
H,C—=0—CO—(CH,),4-CH;
CH;-(CH,),—CO— O == C —=H
Hzé —O—PO(OH)—-0O—-CH,-CH,-NH,
LR -2 R AL -sn- -3 Cpiae
I-palmitoyl-2-stearoyl-sn-glycero-3-phosphoethanolamine

’EIH‘?F VAERE LY ﬁﬂlfﬁf‘[ﬁ% (racemic mixture ) F5 4 41 » 53 HllI} T
FH' “IFE‘ rac- {g[‘/ X-fgllji{‘\ﬂ'?’[ .

4-3 % (nucleic acids )

4-3-1 I S & (ribonucleotide ) FY . 4% ] (deoxyribonucleotide )
«rr,_—rg}' WE}(]J ‘ —k;’;F[ ﬁ% E‘[f [/5;( oy thm%ﬁpf EIA”‘W:F E‘[Zi;[/
KAWL RIRIPE - 35 Elgﬁﬁlﬂ/}gf I %Eﬂyl{ NEE

HIv £ F bk

FIPERS PR ribonucleic acid RNA

2 2[RRI PR deoxyribonucleic acid DNA
FHELRNA [HI'EI RNA  messenger RNA mRNA

Wﬁ‘ﬁ% RNA ribosomal RNA rRNA

A EF) RNA nuclear RNA nRNA

fB72 RNA ; i RNA  transfer RNA tRNA

~' ] DNA complementary DNA cDNA

FE b DNA mitochondrial DNA mtDNA

4-3-2 ﬂ’rf Elfzﬂl > %ﬂﬁﬁl (base ) ﬁifﬁ?ﬁﬁl (ribosyl) ﬂlﬁﬁfizﬁl fﬁm
- O, SRR BT s it
- RIS 3 ST F T 2
fg[ln:j TIE o IE SRR R~ S RN RS
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4-3-3 | (ribonucleoside ) E 2 %ﬁﬁ?ﬁl%ﬂﬁ?{ﬂ—?”%’ » EI ﬁ 'E/I[gé y
R - T ERISET A pfiﬁ' Al DRSSPI
4-3-4 A e FERREL Hi S LH I -
% 5 5
fﬁxﬁ? iy & PG NI R
o
e
A -N
N7635C7 5\ e _
|, I sCH falally adenine | Ade A
HcQsjc\ﬁf
|
H
0]
|(|:
HNT 6 S N |
1> Il 5sCH EL[E?]P%PTJ guanine | Gua G
_CL2iCy
H,N I
H
0]
|
HII\I3 4 SE JW[HpE- | thymine | Thy T
cliSCH
4 ~N e
N
0 H
e
PN
I?Igz 4 5EH Jopgmt- | cytosine | Cyt C
CJl1ECH
4 ~ e
N
0 H
0]
Il
-CL
Hll\Iaz 4 SEH - uracil | Ura U
CJl1SCH
4 N 7
N
o H




4-4

4-4-1

STaT WA 9

L% (amino acid) ~ T+ (peptide ) + S 1FF (protein)

(R [ QPR (TR D - LR
FLE AL (RS S VI A L P T S0 1)
QIS SO i BRI » FERT A VETE S o R e |
Bl EFEYIT AA] -

e % B ¢ SHn | g |

AN AL
[/ alanine Ala A [
ki i arginine Arg R K&
 H TR asparagine Asn N b
~H R aspartic acid Asp D =
5 P cysteine Cys C =1
ZITH T PR glutamine Gln Q Fifi
TP TR glutamic acid Glu E %F
TR glycine Gly G i
A TR histidine His H e
B R TR isoleucine Ile [ B
PR TR leucine Leu L FI
B TR lysine Lys K BE
PR A methionine Met M pl
L phenylalanine Phe F S
TR proline Pro P T
A TR serine Ser S Ao
AR TR threonine Thr T R
IR tryptophan Trp WY f
[ie b Pk tyrosine Tyr Y [i&i
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Fekr i valine Val \Y% e
A H TR Tl Asx B
Tz o)
EETR TR Tl TR Glx Z
SR
fn ] PR | selenocysteine Sec U
4- LT R 4-carboxyglutamic Gla
acid
F A B A Xaa X

4-4-2 ’%ﬁ@ﬁ@JW@#@%ﬁw’MM4@4%¢¢ZN
AR S VTSR > PRSI E - R pIE - RRST R
ARSI Ao T -
4-4-2-1 ?ﬂi"i{f}ij ["'JH%J‘?{[EI ] BRI RL PR > BB L [F'J%ﬁj/%@
P hoble o B BRI R 18R BRI f?ﬁ'»?@%ﬁ? o
g
+ 6 5 4 3 2 1

H3N-CH,-CH,-CH,-CH,-CH(NH,)-COO ~ E&  lysine
€ 3 y B o

31
CH .
e, - BT isoleucine
CH,-CH,-CH-CH(NH;)-cO0
5 4 3 2 1
4-4-20 ;@fg}glgj/;@%é?ﬂ?%tj/ﬁi;:éjﬁl[ﬁu/;ﬁ% » T C(6) ?ELJ_FILZ;' ) F[J Hj"%'
NC o
AL
H 6 5 4 3 2 1

N + -
N-CH,-CH,-CH,-CH,-CH(NH;)-COO 6 - BT 6 .
H3C-C\\/ cs ) N°- ¢FREEF LR N-acetyllysine

o

4423 E SR SRR R R TR s s AL
1oy

A (LT IS 4 ~ 43[R U = P RLT IR
BEIG S 5 -
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4

H,C 3 2 1 .
_CH- CH(NH3) -COO ™ ¥ % valine
3
4'
5
HyC 4 3 2 . 1
CH -CH,-CH(NHj3)- -COO E[E&»m leucine
H3C
5!
4-4-2-4 %Ef N AL SRS ﬁ”j » BN /R E | Q[’quﬁH RIS
(O]
H2N +
+ //C NH—(CH,);—CH(NHj5)- CHOO it E]i{:& arginine
H2N ) [0
(,l)'

(] sy Ve PV o o R AR -

4-4-2-5  FPRHPRE R OGRBRY

: TR proline

4426 O ARV RL R R SRR

i
SRR S TR 3 R P -

302
1B o 4 - - .
4 CH,— CH(NH,)-COO A% phenylalanine
5 6
3 2
4 1B a4 _ N .
HO—@—CHZ—CH(NH3)-COO Fiet i Tk tyrosine
56

B o

4 5, [H= CH(ItIH3)-COO -
3 o i
5 N, EFrS tryptophan

7a



4-4-2-7

4-4-3

4-4-4

4-4-5

4-4-6

T\TTI

L

AR (RIS (SR R (S N | ] [ A -
il ’«}iﬂi‘?“] T EEE Bl

Il 'I‘JF sl gl IS P RL R SRR P (AR > histamine ) ©
T FA i (tele) [y m #3308 (pros) I VR

AR

B a 4
CH,~ CH(NH;)COO

5 4
/= A PR histidine

T HNVN n
2

TR PR (3R fol IS S VIS P I RL PR o = S8 [REDTY
I R H R 5L e BI00 GIn( R T R GLNﬁ&gln)
TRV Tﬁ’?ﬁr@*ﬁi’ - FZ/'F' FEE R B #es o R H
L BL PR AL PR B SRR AT ] e L PR
‘?ﬂgﬁﬁypm\i kSR Eijf » ERER L-{”FJ-‘ °
qgg;g;g‘lf*ﬁ»r“ﬁﬁﬁ\ymlrl/ Foa o PR R (= SR (s
TN = IR RREAR > R IS SR R AR d/llg[
B TR AR RLES (amino terminus ) > ff 85 ES EL,F;
( carboxyl terminus ) DDE ?Z[JJ’T i - fI J?F 5“ EIJF,J/ )

= LT @WHF
o
Ala-Gly-(Met,Pro)-Lys f5 AG(M,P)K

P ARSI (B2 e
o TR

UL

mRNA --AUG GGG CGU--
SEf 1T M G C

E‘E—EI@T;[/ I,é\ ?[l J#‘[\E'TEP [ EE?‘ r[E —E _“:{,FI.FI&T‘JJH o
Fp

T+ insulin

4Rk growth hormone



4-4-7

4-5

4-5-1

A W 99

ek BER Y

nW%ﬂ&#nlmFm4ﬁ%VF”%ﬂ% ) FEAT ST S T
=S T S g wwm%ﬁﬁﬁpﬁ?ma:mﬂ%p

AR

H>NCH,CONHCH,COOH TIHFRTIHEL S T
FIHPE - = T ‘H@‘
glycylglycine

H,NCH,CONHCH(CH;)CONHCH,COOH T[T ' il 1
Pes Bl e TR
glycylalanylglycine

& Pujg (alkaloids )

& PR ES S ﬁ“?z% ﬁ’riﬂ i G R D m % (i
WA £ % P P T - AT R
Tl (5 BB e o Y IquITZ(@?"Jﬁﬁ ?F‘{IJ/J Frasd g pip
= ine o 1Y ?T*?VF::?/?FE}”’JHRD 70 H R Iﬂﬁ ST E
[ ?* fEtR = T 3 B ru’f I (thebaine » 340) o % FF[

7] ﬁfﬁgﬁ FIITERY B > Bl 24 (taxol » 328) -
(ﬁ:;t] éyﬁﬁﬁzpa&/ﬁﬁiﬂﬁ%‘ HH?F =L I/VI,WF
AL/

s & Pl £ Y F
T'E [ I L [
FRL HIRLS (1) abrine

( Abrus precatorius )

FOPE FLPEE (5) aconitine

(Aconitum carmchaeli)

‘| BE | B (42) berberine
( Berberis thunbergii )

IR IR (51) caffeine

( Caffea arabica )
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7 B T g (114) dendrobine
( Dendrobium moniliforme)

’ﬁﬁgf{ ’ﬁjﬁ‘tﬁ & (128) ephedrine
( Ephedra sinica )
FRIAE FHIHE e A (165) hovenine A

( Hovenia dulcis)

A Tiin g (199) lycopodine
( Lycopodium clavatum )

AL T FnJﬂ 7 (228) | nicotine
( Nicotiana tabacum )

HEEY HATY iy (243) papaverine
( Papavera somnifolia )

AL IS (293) serpentine
( Rauwolfia serpentina)

%Fﬁ g3 Fﬁ 7 gl (324) strychnine

( Strychnos nuxovomica )

R e iE (355) valerine
( Valeriana officinalis )

4-5-2 [~ & Popl > e ) 2P K [/ifF’JLH?, P e BRI )
iV 8 r' £ 8 ﬁli Gk o P fsa o
F’I ﬁ JII :g'}y-f;[ HI?—J

l l

allo- Hll
apo- g
epi- S
homo- #

hypo- w
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iso- £
neo- r
nor- =3
pro- 'L
pseudo- &~ H
spiro- fiEd
UL
R (103) Wit (20)
cryptopine allocryptopine
ISR (218) AR HE
morphine apomorphine
=2 ENkF (320) F = By
stephanine epistephanine
S - 0 (38) | g
atropine homoatropine; homatropine
s (52) BN
calycanthine isocalycanthine
2 g (233) [ o 2 i (232)
nuciferine nornuciferine
U 3R i (264)
pronuciferine
£ T (56) A TS o T (268)
carpaine pseudocarpaine
o _F”[ﬁiEJﬁA(ZSS) PR S ?[ﬁi[ﬁ’; (315)

pachysandrine A spiropachysine



102 (-5 ERE

4-5-3 il Prh R R e B R R g
FHns Jﬂﬁﬁﬂ = Y’Ffﬁ » IR R R AR AT G -
[ i 677 “Wﬁ%ﬁﬁﬁéwﬁﬁm BEIREIY (R
) e %J”/,J/FAH il H%}%Sﬁﬁllﬁﬁ?? = IF%:*»?@I ﬁ L

IF*"[ HAE “E
-cine Ex
-dine R
-fine, phine 5
-gine ﬁ Iﬁﬁ
-line a3
-mine FE i
-nine i

-pine Fﬁ#”ﬁ@
-rine -

-sine, thine F

-tine El'lj‘fﬁ%

-trine % Iﬁﬁ

-vine ¥

-Xine K Iﬁﬁ

-zine i
fyIop

mﬂ’fﬁ[ﬂ’]lﬁi (135) erysovine TiiI#fi4& erysodine
ﬂ}lJ’ffﬁ‘JFﬁp[ﬁﬁ erysopine
[i#fi@ & erythraline

ZLEN[EFF (93) corydaline Z BV HF corydine

ZEVY iF corycavine
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BV g corybulbine
ZEnE P corydamine
%J’:?Ei['%;f\ﬁil corynoline
ZLE Y T corypalmine
ZEpE W corytuberine
ZEY ﬁﬁj & corynovoxine

%%ﬁ[%ﬁ]]ﬁ? (152) graveoline l—”_ HilF graveolinine

Wi I [PH]f (247) peimine FI275 i peimiphine
125 g peimisine

B ES[ [ i wilforine “_E“A*\*“Biﬁ wilforgine
o g—f\‘f}ﬂ‘fﬁ? wilfortrine
e B wilfordine
B/ Hsd g wilforzine

4-5-4 [p & PrRRRRAIDI S PR bl 6 FEEOD S P -
G0 [ E B I o By o N YA
B-C...... i 0 L I VD 1| B o %EWF i

-

AL
o= B (304) a-solamarine
Bty i B-solamarine
SRR A milliamine A
A B (214) milliamine B
SRl g C milliamine C
Il i lythrancine I

| R 1L lythrancine I

Sl e 1 lythrancine III
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4-6
4-6-1

4-6-1-1

4-6-1-2

4-6-1-3

s

“f

I

FVRU

T IV lythrancine IV
IR Y lythrancine V
2l VI lythrancine VI

IIEFFFZ/D

TR FURT A IR BIC R C/D R WF@‘F
(trans- fused) = C(8) - C(lO)b C(13) g /pL=" g PIELERB- [ -
(EL C(S)F[J =3 F‘,La EIU FI:tF[F El Eﬂr{* [f[

Fﬁ}%u SELIS NN [[ﬁ&# (& €7 (semi-trivial names ) .V o W] ’{ 7\97
[FE 2 IR 78D (e R T 2 6 S B F L
il ﬂﬁb# GATE

AR

SQ-QFF 5E  5o-cholestane



4-6-1-4

4-6-1-5

4-6-1-6

&
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So- = K 5 44,140 PIFL-Sa-YEET

Sa-lanostane; 4,4,14a-trimethyl-5a-cholestane

wV[*\ﬁiﬂjr‘l‘ [ﬂ o BF‘/aiﬂ o T3 el I/j\{;[\/ Vi FhhodE o I
FIAEL( e YR T Y PRV PR ) H YA (\)
AT AU AL DR () AT o LT 5
ALl R S H o

Tﬁl@ﬁlﬁgﬁ%w_ e RS = F[fPJFAH Fo T (ene )" = 4% ((diene )~

" (yne) ]’*‘ﬁ "% 4 (ane) P o E (30 SELINT ~ T P& - [
i -

AR

‘“L“'F”, 1,3,5(10)-= *%  estra-1,3,5(10)-triene

% ’F -4-7%-20-54 pregn-4-en-20-yne

FAISD PRSP~ B B

SN > WIS EPEPEE RV A~ B > C > D FRBE - ffas

wfvjmm>wrﬂjwmm>%%OW%vw@WWﬁ%¢%f
‘F,_A—Ll—l' PF[FI Jﬁf‘:k ) EI[H—JtIE%‘_}éI’j,#];[LLII' ’ f;’;;ljl:[ rlzﬁj Fig rjﬁl e

UL



B-[££-5 a-i%ﬁ’fﬁ"ﬁ’ B-nor-5a-androstane

18-[F%-50.- ;:F‘T‘f"f;j'a’ 18-nor-5a-androstane

D-#] -5a.- i@ﬁ’*ﬁ“ D-homo-5a-androstane

4-6-1-7 YLETIpES YD AR o PR PR R RS BB o P T T
( dihomo ) ﬁ& "% ) (dinor) e o EER AR o

4-6-1-8 Y[ AEY D ZBPRARA PUES = TR o FIFSRCEETRENT T (des)
o

FI I- -L%'F'VS% des-A-androstane

4619 UPERLPS RYERLY SR & R Eftff UEERL I PR )
FYERIFREE T B9 TR (eyelo) 47

UL



&

TAT TR AT 107

2,10-H-50- 44 15E - 2,10-cyclo-50-gonane

4-6-1-10 DN ES PR REIFOSEBER I (BB » JIS &P e
% (seco) I o
fgp

9,10-%7% E'J'F"[ -5,7,10(19),22-p %%,
9,10-secoergosta-5,7,10(19),22-tetraene

3-£55L-16,17-8m1,3,5(10)- *‘L‘F': 16,172 &
3-hydroxy-16,17-seco-1,3,5(10)-estratriene-16,17-dioic acid

4-6-1-11  FLA PRI T =22 p - B HIT T x(y—2)%% | (abeo)
FAECIE x vy FL_’ OSBRSS IR X~ 2 pL= o J R SRR
o B b B D R ) & o R

i £ -

UL



108 (=52 VR

5(10—1)72-lo(H), 50 E75k
l 2 5(10—1)abeo-1a(H),5a-estrane

B(9a)-+| -A-[=-5a,100.-; “‘B'F'V}je

B(9a)-homo-A-nor-5a.,10a-estrane
[ﬁ# ]

L T Cabeo) 1 #77 M HE < SRR iy
PIENFRFEESTH] - — HTO] A T i SR S .

2. TFSy Iy BT B R R AR -

ﬁ__l:[

9(10—-9B)*2-5a1,100-=F = FI}E'E ;
9(10—9p)abeo-5a.,10a-lanostane
(5 7]

So Ak

Sa-cucurbitane

46-1-12 =F IELFT;';EIT;P\F[J@FJ IR S m“frg’;‘g ((/ FH&EIE]’T%?F 113, 115, 116 ) » 1%
VI 6 aid > fbbg— (68 0 =TIt pp VeI Rl 28 ~ 29 %
30 RS > BT LA PG da s 4B 140t

AR



n

A FRERIT AT 109

4.4,140-= 'EL—SOL—Q%FT% ;
4,4,140a-trimethyl-5a-cholestane;

F R

lanostane

4-6-2 BRI

4-6-2-1 'F'}ii‘;lﬂ YR Fﬁ 2 L H A E CAUEE bR T B F'k" Flz jj
o PR 6 R - R R R B b
"’ﬁﬂj [;«yﬁﬂﬁ\}jﬁ% ) TVAVE BT HY BT f[ AR - 1?&?1@?}’%
i S M’FH ] EZF[??EEE Pl (3258 4-5) -

S
50- ﬁF(F/VydE 5a.-gonane
5 Ot-i‘“’%“'F’TT’E'é 5o-estrane
CH, 50&-?%‘%?’5’6 5a-androstane

4-6-2-2 Fﬁ%ﬁ"%’}?}?ﬁ i 1 A-D %Fﬁ A fEjpa st R BRZERLI M - F I
FIETIES PR IAA 8,9, 13 14 Frfesfid J|§E‘r‘l‘ B kA
Ao i CS)PvERL (ﬁwv M’J) V55 uﬁ:ﬁﬂf LAk [f) i Say 5B = C(17)

LG Y R ppa JFE@:T%‘ ST i R/S & i & y[m\ ﬂgﬂ[ﬂ}—]



s

ER

10 (=5

N

g
A

R

A

—

H3C—_ 20 .
;l\ S04k So-pregnane
\\ 17 /

H
H3C1ji\/ CHj So-JEGE 5a-cholane
20R
\ 17 /
H
HiCr, ey So-YEFTHE S BT Sa-cholestane
20R /3%

o, S0-F F ‘/FTTG'E’ 5a-ergostane

Sa-stigmastane




A IR AT 1

oy, 5B-EE ‘/FTTG'E’ 5B-coprostane

CH;

5[3,14[3-©5F7‘]’5%‘1[7J 5B,14B-cardenolide

fis

5B,1 46-%‘?}: % 5B,14B-bufadienolide

iz

e (253)-5[3'&@?1% (25S)-5B-spirostane

CHy  (22R)-5B-Jt F‘f’?ﬁ' (22R)-5B-furostane

4-7 mf%l?iiﬁ (terpenes )
4-7-1 ] Epif



4-7-1-2

4-7-1-3

4-7-1-4

4-7-1-5

4-7-1-6

ot
TE[

Ll

BRI SUROEE (= AP E B £ (5 1 SR B S PR
YT R

mﬁ@:’\‘]ﬁjﬁj”]# % F17 (semisystematic name ) o £k £7 SpUEC
I PR TR R P TR A
ik T ?gﬁﬁuﬁﬁﬂ H o

i G F DT IR SR AT VE T A R =
B A HISVE BN YT AT SRR - £ S
-

Fiad e = B i ’“\fF”JFEﬁ’@@%DE RV A CRUT S H ) Tk
SRR Ut A T A N L AN R NN
SR G -

GURE e 1ot UL I S B T T LA A e Tl I U

H (eyelo) —  FAFLA Pl 52 R R gD & b
s

W (allo) — %ﬁ%‘?’?[*ﬁ'%?[ﬂﬁfj’i’fflﬂF"UW“ j’?%?!"%%‘ﬂ%?” °

] (homo) — % %L”Ff’%'ﬂgﬁ%@ﬁ@ﬁ[[— fft

[ (nor) — A RUEFSHAVBRE b (-

#@r (seco) —  FARUEHLYG - HigEEE -

7 (abeo) — FA - HIEVEEE I Tx(y—2)2 ) FA L
s TR S

A | fEE o

£l (iso) — R S T }?H_W"J_E‘Eﬁf IR UR I T

#r(neo) — = T 3"'[‘???5”@(” B TRl Iretpl ]

BV Pl IR B F' ST
% (photo) — FA R Eﬁﬁlj‘g;ik - %ﬁgﬁl’”?f’%[ o
e (ent) —  HAEE 7| Ff{’hﬁ‘%‘iﬁ ARl > e ‘FE‘,HE"E £ hD
%%

GRS P R e "éﬁ?‘#'* TVHI - THEE J&[Ejjrﬁfj'r a~pBry~9

= r”‘uJ rJfF[J'J‘"ﬂ?jFI ’ [Ioc-?F"éﬁ*%‘ B?ﬁ?éﬁ%ﬁ - Jﬂ&ﬁrj JokA

TR PR SRR - [Eﬂ%%—??ﬁﬁ???@f s A F{'thj ’

1

‘%@ \

|



4-7-1-7

4-7-2

4-7-2-1

It
-

AT HEREEC AT 13
Tl fous By 8. e D -

B P01 Y B N SO B T (4~ AR
B DR ]

WESATT Sk ARG (2B
il
(1) s

ﬁﬂ% I £ L[5 F
1 ¥ ﬁf{&@ﬂﬁ' artemisane
2 mEMEVSE lavandulane

3 ﬁ’?ﬁ'lﬁf‘i"’fyﬂﬁ' myrcane; 2,6-dimethyloctane

4 Sk santolinane
5 E@ir 5k secoiridane

[ﬁé‘f‘ S PR 1O A BT I AR FOABE -

(2) iy
6 L chrysanthemane
7 RUESk cyclocitrane
8 [#j5E iridane

9 ¥fEw5E  %f  p-menthane

QIRED K

10 fEREfe 5% 5 ] m-menthane
QIRED K

11 Al thujapliceane

(3) SR
12a  [TfI+{f1] %€  bornane
12b ¥k Rk camphane
13 =ANEk T’F‘[Gﬂﬁ carane
14 | E'WFK[ K5 &€ fenchane
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]

(2) HIZH

(3) “3us

15

16

17

18

21

22

23

24

25

26

27

27

28

28

29

BT BIARE

ik ; sk
oty

= RS

I £

B-TRIAS
- [
i [AV i

o[l BB AR

fi- 1B A

IR 1
-t Ok

Sk

T sk

g
vk

By
Rk

isocamphane
pinane

thujane

tricyclane

P (B

[-farnesene

nerolidol

a-sinensal

bisabolane
elemane
germacrane

humulane

acorane
agarospirane;

spirovetivane

vetispirane;
phytoalexane
alaskane
ent-acorane

amorphane



30

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

e gk
B

ﬁ@%%:
= A

Rk

PR A
TS S ik
Fi
g

Tk

e ; e

TP
(R

o= LRI

B-7p & i
B- 75 PR

[T1+HE] %
YR s PR
G [ e
SRR
SR

IR

B e
(5 R TTeA i
it

A A

ST R

barbatane
gymnomitrane
bazzanane

bergamotane

bulgarane
cadalene
cadinane
calamenene
carotane; daucane
caryophyllane
chamigrane

cuparene

a-cuprenene

-cyperone

drimane
eremorphilane
guaiane
guaiazulene
himachalane
laurane
muurolane

nootkatone

pinguisane

115
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]

(4) = 3

52

53

53

54

55

56

S7

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

B-Fr g
B i
SRk

RNk

Fopa&Ek
SR

i 7 ok

WAk
c e
fprb Ak s AR sk

- K

e
sk
B R
%L Ik

[-santalane
selinane
eudesmane
valerane

[-vetivone

trichothecane

africanane; asteriscane

aristolane

aromadendrane
bourbonane
capnellane
cedrane
clovane
copaane
cubebane
hirsutane
illudane
khusane; zizaane
longifolane
longipinane
maaliane
patchoulane

quadrane
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74 ’iﬁ Wk sativane
75 A widdrane

75 REEAVE S FAYE  thujopsane

(5) P

76 %iFL[EJW 5 cyclocopacamphane
77 RBRGE longicyclane
78 TiPURk ishwarane
4-7-2-3 %ﬁw
(1) g
adifg  plIY e ¥ iz E

79 —JF?FK[ s geranylgeraniol
80 fH= A phytadiene
81 i phytol

(2) gzt
82 RIEIGE cembrane
83 ZBUSE cyclophytane
83 9,10-8r5L |k 9,10-secolabdane
84 f Wﬁ“ﬁi 5k prenylbisabolane
85 Hrdik xenicane

(3) S=HH
86 [T1++71 fls casbane

87 PRI ”‘]‘I]ﬁfj’p E ent-clerodane
PR RS

87 Friufele neoclerodane

88 i %ﬁ 5k colensane

{4(3—2)abeolabdane}
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]

(4) = 3

(5) Pt

(6) = 23U

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

P

[+ i

SIE=D RUC

il
B

FIR K § AT

Tk
A

RELJEAT

T 25k
PR S
[RCE 17
Tl
NPES

A R

dolabellane
labdane
sacculatane

serrulatane

abietane
abietic acid

cassanc

fusicoccane

isopimarane;

sandaracopimarane
primarane

rosane

taxane

podocarpane;

trinorabietatriene

adociane
ent-beyerane; stachane
ent-gibberellane
ent-kaurane
phyllocladane

tigliane

verrucosanc
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109 %ﬁfﬁ 5 ent-trachylobane

4724 =i
(1) gy

adifg  plIY e ¥ iz g
110 [#]1eh5k squalane
(2) =B
111 é@(;ijﬁ 5 ambroxane

112 FEE 5 FFPe 5E malabaricane
(3) PuBus

113ty 215k cucurbitane
114 R dammarane
115 vk euphane
116 = = FVE’E lanostane
117 & 1 fe5E onocerane
118 'Rl fﬁﬁ protostane
119 =5k shionane
(4) TR
120 a-ﬁﬁﬁﬁ o-amyrane; ursane
121 ﬁ i arborinane
122 [&% ik bauerane
123 HleSE cycloartane
124 TSk fernane
125 »%ﬁ}ﬁ’?’é filicane
126 A5 friedelane

127 7 Rafiid germanicone
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J‘\%

4-8

4-8-1

4-8-1-1

4-8-1-2

4-8-1-3

g
I\

-
o

RN

128 *ﬂﬂ@ﬁ glutinane

129 EEVE hopane

130 P74k lupane

131 ANk oleanane; B-amyrane
{4 ﬁﬁlﬁf}’?ﬁ H

132 5‘?1*’77[ Ak serratane

133 ¥k taraxerane

134 Ak gammacerane

IR F/ﬁ 1 (organic polymers )
R AL 2 B EFIMER P AR IR AT VR

YU

%;’éfﬁ[?ﬁ (polymer) E’i,~ %EWE]'(%E’[?LQ"F[‘?LQ' :ll (:TEU%\'EF H-,) F;IJFELH%
LT o A AT SRR P TS D
—~ FSBRAC A B [fy el o PR

[ :

—{ CHCH, j;o

EI HX?‘} (011g0mer) Eh— %EIF&%}?‘%E"FLQ'F&F’LQ'D[ (G\Er}?}ﬁ: ',lf‘) E.I?E}gg
WJ/?J@T » B 5y=7 [ﬂ:@ﬁ‘ﬁﬁ [ﬂ'd{_ jl:[ YR Fxf'gmﬁwnpf&ﬁq@ﬁlja’;ﬁ@
AL o

AR

—QCHCszE

a- By J16k - (constitutional unit) FBFE "If}ﬂﬁ&%ﬁ NI (TN
‘FI&%L—J EdF 1 o



4-8-1-4

4-8-1-5

4-8-1-6

4-8-1-7

4-8-1-8

ul

9V 4 Hi ’*ﬁﬁ’ﬁ’éjﬁ‘;r“' ﬁfﬁu 121

1o

— CHCH,— (CHCH,)— CHCH,—
ROR R

;Ifiﬁiﬂﬂ' %

—(IiHCHZ— —CH,— —QH— —CH— CHz—?HZ —
R ’ R . R R

EEYRLE RS HIE -
fTEE) (monomer) £ = B PIEAR R~ fpy— ()] 132 m8 1 4478
I/ o

fop
CH,=CH, H[[533 &% —fCHZCHz)— DR -

*FJE‘H%F[?’J (regular polymer) SR AR & A1255 4 o fiEl
FER Eﬂd‘%_‘ ?31 o B fl[ﬂ{_:jt‘:ltﬁp[ Xl:/\fF}J .

TR £ Cirregular polymer) ELf- H5IERIY R #2055~ 1
Ho B )= FER Y T A H o

AL/
— CH,CHCH,CH— CH— CH,CH — CH,CH~— CH, —
| | |

| I
R R R R R

ALY ETHIET T (constitutional repeating unit ) Ebp=l | E ErFET A
A R A PR R
AR

e o _CHCHZ_
4-8-1-1 i1 » 4-8-1-3 Zfif[1V |
R

ALJEH A (configurational unit) 555 F | FRHEMER Gul A my 0 o ]
e @’%JEIU:&FA%J}Q (CH(CH3)CH2)n e R A S

CHZ_ CH2 —
% W
H;,C H H CH,
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4-8-1-9 N Jﬁﬁ'ﬁuliﬂfb (tacticity ) ti%‘éﬁffﬂyﬂ B2 |G RE R o S LY
e IE

4-8-1-10 fﬁ PR F’ﬁ P (isotactic polymer ) £3H1— T-3[EE)V 4 HF ﬁ?””ﬁ} =
H } fﬁ%”ﬁuwﬁlﬂ g %‘1 ?1 °

UL

R AR BR B 8 ™

4-8-1-11 Aiﬂdiﬁfz Fﬁ[ P1 (syndiotactic polymer) i EF “FBU TIE F,_\ P55
Tl F"‘Jﬁ'fﬁﬁwﬁl Hfﬁ Al “”“"Eﬁ s —T\ FH o

UL

HRRHEERR B R

4-8-1-12 5@%?[3%“5}’1 (atactic polymer ) £~ 4[5 F’“\ff’ > SUE AR T
IS A R T g

UL

d RE RRHBE R ™1

4-8-1-13  E 5™ (degree of polymerization) 3 ffrf{flfr"iﬁ:f fli HIFRRE T -

_V_T

4-8-1-14 ¥ (homopolymer) Fpli— FE i it 13- /\Ifr'ﬂ i o
B9 4-8-1-4 Zfip[1 -(CH2CHa)p- ©
4-8-1-15  HZEP (copolymer) £7 El[ﬁlxjfﬁ‘rﬁ&?xﬁ‘r | I/E Fﬁ'f{ri‘ I/E,{F/‘If}*ﬁﬁ'jj/ o

4-8-1-16 *fi,[\%{f}’i (alternating copolymer ) Efw‘wfﬁlﬁ?ﬂ (A-B) IJ“'\?"E >
PRI 75 =" G [’j“AfF’ﬁE Vo

e A
-A-B-A-B-A-B-A-B-

4-8-1-17 ?% {77 (random copolymer) %~ 7 (A ~B) fy~ Al PEIfJEFfFE
PPy e o= %H'J/%éﬁff’ﬁrdf o
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e A
-A-B-B-B-A-B-A-B-A-B-A-A-

4-8-1-18 pl‘%*ﬁ,:ﬂ TP AL A ;%éf[’i (block copolymer ) FLp T [ﬂ H?f’ﬁ‘/ﬁﬁﬁk
(block ) FEHE N Ry pYH P - ﬁlﬁpxjuq’?’ﬁ‘/ﬁwﬁg E[Jf AN [ijbgu
HiR (A B)WmﬁEF%@E‘NP Ry EY 5 TR EE A o
Z/Dﬁ\ F—-

-B-B-B-B-A-A-A-A-A-A-

4-8-1-19 AP (graft copolymer) i~ FiHy zyft‘ru;[ (BB I 58S
ez G T HOR s G ARy AL T B [l = %\fﬁ_ﬂlf’?ﬁy
Ay H o

Y- B
-A-A-A-A-A-A-1|&-A-A-A-
B-B-B-

4-8-2 %%ﬁf?ﬂj/ fry EVRU

4-8-2-1  FAPI A A (structure-based ) ff il | EVRRUT > (R T IR R
o BRI TR e TR A

4-8-2-2 1\?4—%‘ R ”?iiifmietl'j’mﬂﬁlﬁ RS RS TR o (R A
AFI?J A[j £ ELEUH\ CELEH s Bl EH'JPI e TR A ’f'[igl 7
FEHI > SR T F'J URCE AR SR

UL

—6CH=CHCH2CHﬁn— ({1 1-7 %) poly(1-butenylene)

—eclth F(HeH) poly(ethylidene)
CH,
— CFyCH, - F(1,1-= 5774 poly(1,1-difluoroethylene)
2
)

4-8-2-3 (NS FRIAE (IS ) HASE L ABABAB. ... VA1 H R
Ejj 7 = H Fﬂt"lﬂ i (T R LT o s A S £
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LI

HO~{ OCC¢H,COO0— CH,CH,0 -}~ H

FEFR T P ez ﬁ;%(?ﬂﬂ‘f‘f{éi EIFI) poly(ethylene terephthalate)
~{ (CH,)sNHCO(CH,); CONH }—

(A ERF IR 1T FRAR) poly(hexamethylene adipamide)

824 IRPEREERAAT L RLE [0V T R £

PR {1 -
I
it P RAPHE Y
(0] O . ’ '
_( Il\I_ y:_ R— y:_ N— R%— Tl polyamide
i !
1 0 E’rfzf‘ﬁ polyester
+C—0—R—0—C—R-}-
O . .
—6 O—g— o— R+ s h&f‘ﬁ polycarbonate
i 0 0 0 e LAl polyanhydride
+Cc—0—C—Rr—C—0—C—R}
SR ;rfséﬂ polysulfide
— OR-)- P polyether

0 0 N
N_yj_O_R—O—g—Il\I—R% EZI%’?%F"&WF{ polyurethane

H H O -
| | z 1
_R>7 At polyurea

=
A=o
.
%
z
Az
=2

4-8-2-5  HEPIRFEE Y
LB - [ £
HJDrj:I P Aﬂ

I _/Eﬁjﬁﬁ‘@g{ﬁ P 1‘?#%%\:}}, rEJJ:
| BRI | R80T B 7+*prrl MI/,Q,

™ EE{ lﬁ“‘h

o
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10y
P R ) R

copoly(styrene/methyl methacrylate)

4-8-2-6 S| HX?JF[lﬂfJFE'TEﬁ b I/#[?”[?Mul;pﬁéjf l[)g/‘gﬁ' £l E[ Bl ,‘éﬁpj—;’@ﬁ
il -
AL

(&) “EV “LH E"");@t‘:"“ﬂ P
ran-copoly(ethylene/vinyl acetate)

(67 PSR T PP R
alt-copoly(ethyleneglycol/terephthalic acid)

(7 RO R R
graft-copoly(butadiene/styrene)

4-8-2-7 J#E”AH [ Pll HJW’ HIF' EA}‘F[FU: f%ﬁ\ ,l-nj °

AR

0 Bl-o-FREL(R ORI R R
a-butyl-m-carboxy-block-copoly(styrene/butadiene)

4-8-2-8  FHRPIV PR O G-~ BT o~ AR LY T A E
(1) S ipakk
SR (cis-)~ & (trans-)  EREPY o B i 818505 G 17 P

p l— T o P

_L_@—

AL/
R R (BT TR trans-polyisoprene
MR (S ) cis-polyisoprene

(2) T PERSIE (tacticity ) it
S5 A?Jﬁ AR Jlgu}d[g“ 1= 7 il (isotactic ) ~ $HEE
( syndiotactic ) ~ FEPE (atactic ) ©
)= (1)~ (2) PPais rI e R d 6= e S (0 g 0 s
R
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GIE
= FEERG-F L 1= )

trans-isotactic-poly(3-methyl-1-butenylene)
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51 SEE]

5-1-1 [ FIPATI B  (PVPT gL ﬁlﬂhﬁlﬁ
T o S ‘F[‘T’*JH[ ) i”“FE,:T'apﬂFH F[K/"FH EAFE T, T EEs” FH
SUNE:\ [’E%&iiﬂ PB’FLQ'F9’FL9'[‘%“A‘$§%§E3J‘¥E?E, TR TR RS
S PR IR B AR L ) B ¥ T PR
f{ﬁ‘/ﬁ‘[ﬁ] TR B AL AR

5-1-2 EFI"T%'LQ'F*T@' (monatomic ion) » [ iS55 S 7 1 7 e el £
EbR [ B3 [fI]EE - - lﬂﬁﬁ’:zﬁfrw A ’JEAE
TIFUR 85T SRLEIREST o PEARRREY o T T ET I R

(I
Na" T sodium ion
Mg** = i ieal magnesium ion
H* A [1]EE hydrogen ion
H SUEIEEY hydride ion
(of EEEEY chloride ion
N 2 ) e nitride ion
5-1-3 LS BT SRS PVESS > HER LT [f’%é,[\l']‘%ﬂ F TR
il e i SR
(I
Fe? E(I)FES iron(l1) ion
Fed* s()EES iron(111) ion
Sn?* H()EE tin(11) ion
Sn** S(IV)EES tin(1V) ion
5-1-4 o T‘iﬂl# L SRR AT £ RS SRR Y
B
(I

NH3 2 ammonia

@
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-NH. R amino
NH; WL RS amide ion
HCN Fa R hydrocyanic acid
-CN = cyano
CN- AL SRS cyanide ion
H,C204 E1PE oxalic acid
C.0,” PR s oxalate ion
H,SO,4 Pk sulfuric acid
SO~ RPEEEE sulfate ion
5-1-5 El PRG£S £ > R =T
R A
L
-OH gagl hydroxyl
OH g [A]EE hydroxide ion
-SH gl hydrosulfuryl
SH™ g IS hydrosulfide ion

5-1-6 B~ DTS E ©IIE L F R PV L £

o
-OH
-SH
-0-0-
0"
0))
-CO
N3

NH4"

SRR E

hydroxyl

mercapto; sulfhydryl
peroxyl

peroxide ion
superoxide ion
carbonyl

azide ion

ammonium ion



5-1-7

5-2

5-2-1

5-2-2

5-2-2-1

5-2-2-2

ul
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PH," FEE phosphonium ion
H30" t=al hydroxonium ion;

hydronium ion

—0— [&+F]) 55 oxonium ion

AR ) 0 5-4-3 7 -

o f*ﬁﬁ#ﬁl
Rep R e S FAE Y f“‘ﬁ%”ﬁﬁt%: 7 lu‘ﬁ?ﬁ” °
= [T ATI ) CRUR TR R BV S BRI TR
IO S CPER o R Sk IR T R -
AL
HCI BT hydrogen chloride
NaH i sodium hydride
PPN = f“‘ﬁ?”d;‘/ﬁ?ﬁﬁi?r R L R S e N R
FARE
NaCl A Il sodium chloride
BaCl, Tl barium chloride
AICl; B l”“éﬂ aluminium chloride
Al,O3 e f“‘%ﬂ aluminum oxide
H,S il [ &8 hydrogen sulfide
KBr g potassium bromide

~ [ P S L) R bR TR A )
R G TRl S

g
FeCl, 2= 1( 1)) iron(11) chloride
FeCl; b 1(11)) iron(I11) chloride
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MnO S TEWD manganese(ll) oxide
Mn, 03 Ea A () manganese(l11) oxide
MnO, F[TEAV) manganese(lV) oxide
PbO &t f‘*é,fr‘,(ll) lead (1) oxide
PbO, Ff “‘\,,F‘,(IV) lead(1V) oxide
5-2-2-3 TR fﬁ#’df[l%g‘j@ﬂ%ﬂp‘mi I 2P S f“"ﬁ?ﬁﬁﬁﬁ  IEPE
i F o FEE T ST S [ A (e b L [
S5 -ous H o AL (MR o b E0 T E [ per- A (2 -

R AN ”F“l E:super-# > ?Eiég*’ (=35 o

AL
N.O - S (D 2 dinitrogen monoxide;
F g nitrous oxide
NO - (TR nitric oxide
NO; Y nitrogen dioxide
N2O3 ZHECD R dinitrogen trioxide
N2O4 IRE dinitrogen tetraoxide
N2Os TiE[TD R dinitrogen pentaoxide
N,Og £ dinitrogen hexaoxide
MnO = (M manganese monoxide;
[T R manganous oxide
MnO; I 5 manganese dioxide
MnOs = manganese trioxide
Mn,03 o R manganese sesquioxide
Mn;0, IEY s dimanganese tetraoxide
Mn3z04 [IRE= = manganomanganic oxide
Mn,O; =TT dimanganese heptaoxide
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FeO (" phtE ferrous oxide

Fe,03 P ferric oxide

H20, LN hydrogen peroxide

KO e potassium superoxide

{Hﬁ:] 551/ A I = i H o - Jﬂ;}ﬁ;ﬁﬁ}fql > J[HI/*F«J D i
(% -ous H - I'JEnd D o {H = i @[ )f'/f e RS R
_}U*L'“'T ﬁ%[ﬁln : |7f<~5 2-2-2 FLEI“ [

RN TN N K MR R e &
1K AR (hydroacids ) » # (B 5L o

[
HCI BT & hydrogen chloride
HCl(ag) (AT il hydrochloric acid
H,S ’Fﬁr = hydrogen sulfide
H2S(ag) gk hydrosulfuric acid
HN3 A 22 [ & hydrogen azide;
HN3(aq) LAl LA hydrazoic acid
R APIEEIEY - R BT - :‘%%’ﬁ%F
aﬂaiumm%J@ﬁVOWw%‘? Bep b o Ml =k
PRSP T B o = “F?J 7= (water ) ~ z* (ammonla)
P (hydrazine )~4fi( arsine ) qft( phosphine )~[ *| + ) bismuthine ) =~
i ?ll"'ﬁﬁE'J °
AL
B2Hs = diborane
SizHs =k trisilane
GeHy lilbiicd monogermane
SnyHe 7% distannane

PbH, Eﬁé—‘ﬁ\ monoplumbane
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5-2-5

5-2-6

5-3

5-3-1

5-3-2

5-3-3

FVRU

PoH, = e diphosphane
AsyH, = v diarsane
H,Ss T pentasulfane
H,Sh Lk polysulfane
H.Se; = ik diselane
HaTe; i ditellane

£33 L -0-O-FIAL-S-S-[1 = T2 [ (4 P71 T3 P Fsiiee {50
%pw[“*' o

AL

Na,O, i | sodium peroxide
Na,S, it {47 sodium persulfide
IR E o= 7 = 7 A B e

[ :

(CN), & cyanogen

FHRRE D ] _F7 kAt F[’?f = i P T | F LR

= PRI B IORLETE R O R - I
i 5012 R g i

(I
KCN e postassium cyanide
NaOH ) v sodium hydroxide
NH.CI B ammonium chloride

MFE "lFf@'fﬁ Eﬂﬁ’&‘@‘ FE TS A ﬁﬁﬁ 597"*“‘?5}@@'&7 E%@— FEE]
%4? F‘Eﬂﬁ P TRV J%EF'J T F[fF’JEJH[ IR T
k= fﬁl"ﬁ"ﬂﬁtgﬁﬁﬁ”ﬁ‘/ W}HJPI J FLTFI'%" BIPRE RS E e

iﬁ LR "iﬁ\ﬁﬂiﬁﬁ‘/?ﬁiﬁﬁ FrIpSS

\

‘_L



5-4-1

AR

BaClIF

ZI'BI'2C|2

Fe(N H4)2C|4

i \

5 &% (oxyacid)
[aﬂf&Hlﬁﬁjﬁ‘ﬂlrﬁﬁﬂ [aﬁfl&l

F'* (> PTG

[T Pk

f/pinrﬁ;«im Py 7

LSRN A

AL
HCIO,
HCIO;
HCIO,
HCIO
HNO;
HNO,
HNO,
H3PO4
H3POs
H3AsO4
H3AsO3
HMnO,

HzMnO4

filllpe
I

%)~ gtl s
['XT“% Vsé‘l“ﬁ“ '\L*EV [CE?{ > [(ITF R *'E& ,
rﬁ—tlpf o +IF[$L&H1 -0-1%-0-0-2V A

I

[

o1
i
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barium fluoride
chloride

zirconium dichloride
dibromide

ferrous ammonium
tetrachloride

8 HnXOp » :‘H[ X & I/DAE‘(TT\
HEF A [;ﬁﬁjgl

perchloric acid
chloric acid
chlorous acid
hypochlorous acid
nitric acid

nitrous acid
peroxonitric acid
phosphoric acid
peroxomonophosphoric acid
arsenic acid
arsenous acid
permanganic acid

manganic acid
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HTcO, “%’ﬁ-& pertechnetic acid

H,TcO, {I’ﬁff& technetic acid

HReO, HILiBEN LA perrhenic acid

H,ReO, SRk rhenic acid

H,SeO, fif i selenic acid

H,SeOs Hfififk selenous acid

H,SO,4 (EE sulfuric acid

H,SO; ik sulfurous acid

H,SO0s S AR R peroxomonosulfuric acid

H,S,0s A R peroxodisulfuric acid
5-4-2 LN FTTEFI' SR P [ SO T I I g

EI
5-4-2-1 1~ (ortho)
R 8 P T 1 (PR - e D

(orthoacid) » [ F7fi" s o Pl = flig gl Jgrﬁlﬂlﬁf 7 2k
FOse [CREATIETR > IR TR kR R ;auflf

[

H4SiOy [-157F% + R/ orthosilicic acid

HeTeOg [}]Fﬁ?@ ; ’F@?E& orthotelluric acid

H3BO;3 [C-]#p% : RUMIPL  orthoboric acid
5-4-2-2 ﬂ (meta)

Flim 53 DRI - S ARSI > i B A P

AL

HBO; (% metaboric acid

H,SiO3 (/P metasilicic acid

HPO3 l’ﬂf’%& metaphosphoric acid



5-4-2-3

5-4-2-4

5-4-2-5

5-4-3

5-4-3-1
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5. (pyro)
FHR S = TRl — 53 o[ Aoyt » #4805 -
B -

H,S,07 N pyrosulfuric acid
H4P,0; £ 5% pyrophosphoric acid
K

[Tl 53 = R [y b e T SURG

(I

(NCOH)3 = KE L cyanuric acid

&

?iﬁif H[“J’ﬁ'ﬁu ELY lxaéa FU I PP > SR TR \,’x‘pf-‘ 3&’@]’7
Q —f'

) EV R T RS R o L Iﬁ’ﬁ’FH ‘Tvl*ia FH NS
Fﬁy°*#@H4Wﬁﬁ4Wﬁ$R”W& i P ) R
{;{&Eﬁ}]*‘ Elf o

fyr

H.S,03 ’FPF ﬁﬁ& thiosulfuric acid

HCNSe i1 = selenocyanic acid
H,S,0, il [ et thiosulfurous acid
w;i&ﬁr‘lam FVRLE, [ PR F‘f ) TS ’ET\?“@?’E}E% ’

g Pl e

RS B P
fip -

ClOs AT by chlorate ion

BrOs TP REY bromate ion

105 il Pk AL B~ iodate ion

HCO3 ek s [A ] bicarbonate ion; hydrogen

carbonate ion
PO,* GHEAL L) phosphate ion

BO;* TR s borate ion
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Sios*"
ClO;
NO,
SO5”
AsOz*
ClO
$,04%
S,06”
ClOs
NO,
POs’
P,0g™"
SOs”
S,0¢”

5-4-3-2 &g

I
BiO;
PbO,*
CrO.*
0s04*
RuO,*
MnO,*
MoO4>
Sn0s*
WO~
uo,”
AlOs*
SbhO,>

(eI
A
T s
W g
P
g PRI
AR
PRI ES
e
PRI

Pl e Lt e e
S - BpRgEs
S PR e
S

FAANEE" -

AR RS
SRRy
B
I e sl
SRR EE
SR EE
SNBSS
GaCA R
SRR e
SPR A gE
SpEIigEE
A L

silicate ion

chlorite ion

nitrite ion

sulfite ion

arsenite ion
hypochlorite ion
hyposulfite ion
hyposulfate ion
perchlorate ion
peroxonitrate ion
peroxomonophosphate ion
peroxodiphosphate ion
peroxomonosulfate ion

peroxodisulfate ion

bismuthate ion
plumbate ion
chromate ion
osmate ion
ruthenate ion
manganate ion
molybdate ion
stannate ion
tungstate ion
uranate ion
aluminate ion

antimonate ion
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VO& SR vanadate ion
Tio," SRTRFEEY titanate ion
MnO, i PR A s permanganate ion

5-4-4 RN SRR ﬁOH FLER Fugﬁkﬁt Eﬁﬁl + PkF l”ﬁf g
%L:Jul[gét—:,f > P PRUR PR €78 5 ﬁjg [E,[sésf fﬁwgu )
S HI G R T AL ﬂja%jwﬁigaﬂ

G
-ClO HiE il gL chlorosyl
-ClO, A5 chloryl
-ClO; g il L perchloryl
>S0, fﬁf@ﬁl sulfuryl
>S0 E*[’ﬁﬁjﬁl sulfinyl; thionyl
-NO, ?ﬁjfﬁﬁl nitroxy1; nitryl
-NO Eﬁ’@ﬁjﬁjﬁl nitrosyl
>CO Rl L carbonyl
> PO B L phosphoryl
>U0O; %Elﬁﬁﬁl uranyl
> VO A vanady|
5-4-5 EI&F (acid anhydrlde) En S = s V;JE{&K@(EI Tt Eﬁﬁlr‘gﬁr T
P Bk T F I PP & ik e
AL
CO, Y 7 carbon dioxide
(ZEcarbonic anhydride)
N2Os T & ("2 % dinitrogen pentaoxide
(ZEnitric anhydride)
SO, . ]’“"Fﬂi sulfur dioxide
(ZEsulfurous anhydride)

5-4-6

\l

T AL HpSi06 (N =2,3,4,5 7 6) I FRAA# (thionic acid ) -
_F ANE Fwﬁr R T AR o L ( Sgi([)H)@f*ﬁL%%ﬁ!’?‘%
V[~ FPESE Csulfonic aC|d) Q%‘”twﬁﬁf& IR i P L
( S OH) E_[iljﬁl“ililzlp [f}*/ » Hig % (sulfinic acid) -
Fi7P fRfEp «
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5-4-7

5-4-8

5-4-9

FVRU

AL
H2S,06 = ﬁﬁéﬁp& dithionic acid
H2530s = PR trithionic acid
H2S,04 = Eﬁﬁﬁéﬁp& dithionous acid
CISO,0OH gﬂl{éﬁg@z chlorosulfonic acid
NH,SO,0H ﬁsi:’ﬁ‘éﬁﬁéz amidosulfonic acid

FHET P9 LIV 5 g,éap&p S Bl TYRYUPREL IV (8 5 Sk > T S
ﬁlﬂ\p& ’ rﬁLJ é/ll i/[[lig' E[— #‘Eé‘ﬁl@jvlkﬁjf - 3 A F
dipE

fyr
(NH2)PO(OH), Ejjb[gl]ﬁ@éz amidophosphoric acid
(NH2)2P203(0OH) T W ERS®:  pyrodiamidophosphoric acid
CICrO,(0OH) n#‘g‘l& chlorochromic acid

[fil %[ (iso-F% homo-polyacid ) [i'f1155 =" =¥ £ » F T & 3| 7 &
—H j 1 pf o

FUEIL

H2Mo06019 =g JuiESA AP dihydrogen
nonadecaoxohexamolybdate

SR RS H SRR IR AT

o

AL
H2Mo0gO19 N N dihydrogen hexamolybdate

&

HsM07024 + g SR hexahydrogen heptamolybdate

KY& (hetero-polyacid ) £% 2 [n%'El[ -l A[;LEV LINARE 5 ETf NG
[fbii e CHTE IE'IE'%@(ET«FHF”W* U o QPN [ E R
ALY H T TR R TR - R e
F][—H 71 épf R

o

H4SiW 1,049 Mg /A = sk tetrahydrogen
silicododecatungstate

HsP2W 15062 T SRR hexahydrogen
diphosphooctadecatungstate

__E[
«_



5-4-10

5-5
5-5-1

5-5-2

5-5-3

LR VB T VP PR (1B LY > S
PR SER Fl"E% IR e

[y
SiW12040" T = sEA(4-) silicododecatungstate(4-)
P,Wig0g” = H;H 1" S3%AN(6-)  diphosphooctadecatungstate(6-)

i O S PRER
ARNEI TS (r%ii'@ EDPRH 12 1Y & B8 Ay Fr IR PRIV R [ S Y
N f‘ F R (2 -
AL
Ba(NOz3), ?ﬁj@é{%l barium nitrate
NazPO4 Fby sodium phosphate
FeSO, ’ﬁ&ﬂh;@ ferrous sulfate
KMnO, 1@%&% potassium permanganate
Na,Cr,07 = %ﬂ@‘&ﬁ*] " ‘lé%[lf—zﬁj sodium dichromate

[R=CER (acid salt) ELfkp - 155 By BL & g ATV VEE@:F"II
}\:Etﬂf[f —Erlj g“;‘?[j &1 (A} mja) Z[]:[IE,),%J—_}/ FEI I&_‘K‘Eg - FI THEY
PSS (&) -

[y :
NaHCO3 WL | sodium hydrogen carbonate;
PSR ST sodium bicarbonate; sodium acid
carbonate
Na;HPO, /E%pf I | disodium hydrogen phosphate

NaH;PO4 Pfi&: fnfﬂ sodium dihydrogen phosphate
=" (basic salt) FBEST () “3}’ ﬁy}@%ﬁl?%@@iﬁ ’ ?ﬁ?ﬁit Y

Fit

Pty @ T 5 e
AL
Pb(OH)(NO,) ﬁ:ﬁip& F' ; basic lead nitrate;

FF{ et F' lead hydroxide nitrate

Al(OH)(SO,) s fﬁp&u ; monobasic aluminum sulfate;
T aluminum hydroxide sulfate
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5-5-4

5-5-5

5-5-6

5-5-7

5-5-8

FVRU

FiZli¥ (double salt) FL7Eil | RIS (15 - V’Fz [4”1’ B3RS
R LSRR LAY DRV RS R RS - ?Eéé@ JE“?"%IJJ /%Fﬁl
I*T‘#& LY al ol FaEtEl ?IF IF Y B

5 o

fp
ferrous ammonium sulfate
NaKCO3 E%é@f‘iéfjéﬁ' L WRPRER 'éfj

sodium potassium carbonate
FHIR A T (R [ A
o

FESO4'(NH4)2804'6H20 i F[ []ﬁr@zﬂrl@%
ferrous ammonium sulfate hexahydrate
2 (alum) k'rF IHIRRY- 78 PRS- 0 SRR fﬁﬂ YE
S i i -
o

Fea(SO4)s- (NH4)2S04-24H,0 ﬁ%%??
ammonium iron alum

Aly(S04)3-K2S04-24H,0 k-
potassium alum

PR S Q%ﬁﬂj7ﬁﬂj
PR ATV E AR AR T T AR P (R PR
AL
Fe304-H,0 - 7T‘[ o [ el

triiron tetrOX|de monohydrate
CoCl,-6H,0 HR[ATE T

cobaltous chloride hexahydrate
CuS04-5H,0 —vj‘[ ,]fTE&%fﬁJ‘

cupric sulfate pentahydrate
pg( [g@ygﬁ Igﬂg P B 1Y PR & ; &g T

I:/\—I:r E‘I& W[ﬂ:?ﬁ:—?# fl’ﬁLF[[:ﬁIlq )}‘y I/fr"ﬂ?f? B‘_AF[ ’ I;—‘Ej

—Plj I "—‘—I:l /\—I:l
S| @4 °

P
potassium biacid iodate
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stannous oxycarbonate

5-5-9 ;ﬁg%pﬁg@/H ([ 1&@ EE@‘?F[ g o

AL
K4SiW12049 T = SR
potassium silicododecatungstate
NagP2W15062 = Pfiﬂ ISR |
sodium diphosphooctadecatungstate
5-6 %ﬁﬁ%’ﬂ (complex)
5-6-1 Rephifitt = (ligand ) =2 1-= R (central atom) ﬁ%ﬁm (central ion)

AL VRS [ T [ (coordination sphere ) » 11)E | fEifie e 6 g
SE%E? (complex ion) - I i #/RUIYI

(1) fp— s (= —IfV’JHTJ 7o F"IFE"%% J/ eI YuT
i O P ] ?Eir? ?jﬁ%dJ” ’
F [}‘F[%dl ) é/llg[n

(2) flrl‘ [—§~I [/FAH IVJnF* TYETI{\;I‘»Q - ﬁj H[ ‘ulF'llJ';I/ ‘E/[‘,‘i

G
~
R

(3) [RIfh="T - FER B ¢ F R Y T [
F_"FJIEIJ}"_E‘IH: AH?

(4) FEEES PR (W > B REe (2 2 )
AR IR ()
R R S ] A

(5) ek [l 1w = F G BT B e R
SRRl B Er T AT i ] f{’?"ﬂ VWﬁIE@VﬁJ FeA
Y R - PSP T  e
B FET&J Z' o R TR ‘“?l” VERERT

AP -
I
[Co(NH3)6]Cl3
S 2 UDE hexaamminecobalt(I11) chloride;
A T ICOR hexaamminecobalt(3+) chloride;

=R 5‘%}? hexaamminecobalt trichloride
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[Cr(H,0).Cl,]CI

BT B |

BT B () |

gn I”“D“I*/f: ;zn\%,ﬁ

Nas[Co(NO2)s]
LIRS
- TR
Ni(CO),
PuREEL(0)
Ks[Fe(CN)e]

+ BB
+ REPEE)P

K4[Fe(CN)s]
= ii Eﬁ%g{ﬂal :
-+ £ = EI—I%E’]&(A]_ )fcm

H[AUC|4]

PUg & (1%
H,[PtCl4]

IRFREA((])] A
Ha[PtCle]

+ EEFI(IV)PR
Hs[Fe(CN)s]

+ N

H[P(F)(H)(O)]

gj’Tjn = ?xﬁ%ﬁ@(

H[PFs]
=1 %ﬁn@’l&
H,[SiFg]

tetraaquadichlorochromium(l1l)
chloride;
tetraaquadichlorochromium(1+)
chloride;
tetraaquadichlorochromium
chloride

sodium hexanitrocobaltate(l11);
sodium hexanitrocobaltate(3-)

tetracarbonylnickel(0)

potassium hexacyanoferrate(ll);
potassium hexacyanoferrate(3-)

potassium hexacyanoferrate(ll);
potassium hexacyanoferrate(4-)

tetrachloroauric(l1) acid

tetrachloroplatinic(l1) acid

hexachloroplatinic(IV) acid

hexacyanoferric(ll) acid

fluorohydridodioxophosphoric
acid

hexafluorophosphoric acid

hexafluorosilicic acid
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Hz[SnC|e]
+ EE (V)L hexachlorostannic(1V) acid
H[BF2(OH).]
O TR [1d difluorodihydroxoboric acid
H[B(CsH5s)4]
DU AR tetraphenylboric acid
5-6-2 Pl i B FlafEg S
5-62-1 PSS FUY g
(1) — fHpe = ) E"In“ (SN ;ngf py{g_

[—HF’L_J fiel i 5 4 [#lfln“ V'H =1 [—J‘EFFFV"iE‘_I#_’ N
LT SO PR R RO
wngﬁ‘ }i,g” = ’,fr I REL (-S(O)C-C(O)S- ) H Jfﬁﬂlafw Rl
3 {-;—JI:I iflrl‘ ’F’l—J » “fﬂi(/[l_‘\ o

g -

S\ /§ Z R REIRIN-0,07  dithiooxalato-O,0
-1c—cCi-

s/ \*

O O

S\ /§ TR REIRAN-S,ST  dithiooxalato-S,S”
-iCc—Ci-

</ \

@) O

(2) i 5 A > (PSRRI > o 2 o £78
FoA o Y TRRA R AT -SCN > FRRVEL TR r{kmrﬂ&
5L, 3 -NCS » FLERUELY AL il #5-ONO - 1
SR f'ﬂ‘ "L L FA-NO, o —i@;'f[ﬁt il b TS
!,‘7 2% iﬁﬁ FI r"’f‘ak&TiLJ FEHFEPQTI«L "Eﬁ[ﬁ I'%LJ F(/,

TRL, Il e
AL
K3[Pt(NO2)4]
P Flé‘:p(n)p&éﬂ' potassium
tetranitroplatinate(Il)
[Co(NH3)s(ONO)]SO4
PR 5 (Eﬁﬁf@)ﬁﬁ(l 1] pentaamminenitritocobalt(l11)
sulfate
[CO(NH3)s(NCS)]Cl,
Y i Y € sff&):f(lll)] pentaammineisothiocyanato-

cobalt(l11) chloride
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5-6-2-2 ﬁl Iﬁrll‘f‘—l E ;{%\]ﬁﬁ[fﬂ F rlr‘f‘ ’F]‘—J Eﬁ A @F[Fil]ﬂl([ﬁ’%]\—!
S infm‘ HEITE S ?ﬂ F”F' ) P (1l A
TR o
AL
O
t—o
Y
H=¢=0 ()17 [%A4(3-)-0L,0° tartrato(3-)-0%,02
H—(|3—OH i ’
"o
0
\\ _
(|3—O
H—=C—0. x 2 A3 2 A3
I _M (b)j17 1 f&t4(4-)-0%,0 tartrato(4-)-0°,0
H—(|3—O
"o
O
\\
(|3—O
H_?_OMM (O)IFTF [F4(2-)-010° tartrato(2-)-0%,0°
C PRI 2- -)-07,
H—(|3—OH/ |
“ o
5-6-3 ﬁ PRI Y SR R NS SRS AT W
o
NH,CH,CH;NH, en a2
ethylenediamine
NH2CH2CH(CH3)NH2 pn TJ: ﬁi:
propylenediamine
dien e 4
diethylenetriamine

NH,(CH,),NH(CHz),NH,



NH,(CH,),NH(CH,),NH(CH2),NH, trien

(H2N).CO

I

TS SESC AT 145

R

triethylenetetramine

ur ‘ﬁi urea

py et pyridine

2.2/ FHIE

bpy 2,2 -bipyridine

1,10-5%%[<
phen 1,10-phenanthroline

N N
[CH3C(O)CHC(O)CH3] acac Tl JHFW‘L
acetylacetonato
T 00CH,C_ CH,COO0 " OT YT PRAN
. NCH,CH,N . EDTA  ethylenediamine-
OOCH,C CH,COO0 tetraacetato

5-6-4
A% (mer-) FfeFA. o

b_a }n-'j
N F
—a

bh— K
e
a—»>b

a }"Ej

—a
b—b/

|

b

a K

s
b/ b/

S I’FI E:lfﬁ?oﬁlﬁj%‘glfjffﬂ ﬁp‘ HEES " (cis- )~ & (trans- )~ i (fac-) »

Cis-

trans-

cis-

trans-



a Er o fac- (facial)
—a
b—la/
b
a 52 mer- (meridional)
|
b/—| b/
a
BRI
NP g e A
HsN - \CI trans- dlammlnedlchloroplatinum(lI)
NH, '
H3N\R|/ Br [jrrEDu[ B iEl&#(l“)]E‘g'
HN" | Br cis-tetraamminedibromorhodium(lll) ion
NH;
5-6-5 LAYl (= I‘#J“*‘ #I?fﬁ L Py#;{ﬁg[aupj[“ I‘#Jﬁ BRI -

(1) .ijmﬁﬁiu (P&'FH ) PR e T J?{,” < fiel i+ [~
F[:VJF m el i 7 55 B o

FAL/LR

oI

SRR £)Z @SN
[(H0)Fe] Fe(H,0),1(S00), PRl 2 (u-5) = S ()]

\g/ octaaqua u-dihydroxodiiron(l11) sulfate
e PHPEL ™ 5 (u- B 50 (D = Q]
[(NHg,Col  CoNH3)(NO3)s  gctaammine- M-amidO-u-nitr odicobalt (I I I)
H nitrate

<z>vw~ﬂ#ﬁﬂ@wag%mﬁaﬁeﬁﬁvkw:mwﬁ’wau
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161 |camphorylidene (C10H140)= prE T B

162 |caprinoyl CoH1sCO— KPR {& 1) capryl}

163 |caproyl CH3(CH,),CO— o AL

164 |capryl CgH1sCO— ENLIS

165 |capryloyl{caprylyl} C7/H1sCO— F Fil gL

166 |caprylyl {capryloyl}  |C7H15CO— F Fil gL
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176 |carbolinyl N2CyiH7— PRMAEL

177 |carbomethoxy CH;00C— F'la?aF'lm‘ugL ; F'@?ﬁ%&ﬁl
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211 |citraconoyl —OC(CH3)C=CHCO— IR AL
: CH3),C=CHCH,CH,CH(C | __.
212 |citronellyl I(—|3)C3-|2CH2— ( Fﬁ)ﬁl
213 |coniferyl HO(CHA0)CoHsCH=CHCH, |, ., i
214 |coumarinyl 0,CoHs — S
215 [cresotyl HO(CHs)CsH3CO— PSR P 5L
216 |cresoxy CH3CgH4O — P gL
217 |cresyl HOC¢H3(CH3)— P 5L
218 |cresylene —CeH4CH2— I HL
219 |crotonoyl {crotonyl}  |CH3CH=CHCO— “ TR
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220 |crotonyl {crotonoyl}  |CH3CH=CHCO— “TREE
221 |crotonylidene CH3CH=CHCH= [HIERNRE 8
222 |crotyl CH3CH=CHCH;— e
tlehﬁﬁL EHET
223 |cumal (CH3)2CHC6H4CH: _‘Tﬁl, [TI+ ]E’FIF'[
B}
224 |cumidino (CH3),CHCeH4NH — QIRESE £
225 cuminyl (CH3)2CHC6H4CH2— Aji*\ff:lﬁ +I£l EIIFIEL
226 (cuminylidene (CH3),CHCsH,CH= e
SFEIT R LS +
227 |p-cuminylidene (CH3),CHC¢H,CH= ST E ﬁi i
i
P Bl s S5 T 2 P
228 |cumoyl (CH3),CHCsH,CO — FIE AL s ST |
riiL
cumyl; cumenyl + X SINES
209 [1TY y (CHg)sCHCoH, — CTT+<1 3 LT
{isopropylphenyl} i}
230 |cyanato NCO— SRS
231 |cyano NC— okl
232 |cyclobutyl CqH7— B 8
233 |cycloheptyl C7H13— ﬁ%iﬂ
234 |cyclohexadienyl CeH7— e 17 AR
235 |2,4-cyclohexadienyl CeH7— 2,4 1 70 EL
236 |cyclohexadienylene —CeHe— (R 12 gL
237 |cyclohexadienylidene |CgHe= e 12 @réﬁi
cyclohexanecarbohydra _
238 |~ Y] 11 C(=NNH,) — B 1L P L
onoyl
cyclohexanecarbohydro _ .
239 | YO CoHuC(=NOH) — B 131 P IS
ximoyl
1 e IELp
240 |cyclohexanecarbonyl  |CgH11CO— ble Dl {8 TR
i3,
cyclohexanecarbothion :
241 Iy P CoHiCs — e L P
cyclohexanecarboxamid .
242 | CeH11CONH — Ble TRLP Tl 5L
243 |cyclohexenyl CeHo— e U EL
244 |cyclohexyl CsH11— ﬁulg
Hle 14 e LELE
245 |cyclohexylcarbonyl CeH12.CO— e L FRe T

fiiFl}
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246 |cyclohexylene —CeHio— feBLe 1L
247 |cyclohexylidene CsH1oC= [HHEACRE 8
248 |cyclohexylthiocarbonyl |CeH1:CS— Ble R[]t
cyclopenta[a]phenanthr
249 y)ll pentafalp Ci7H11— BUS[a]FER
250 |cyclopentadienyl CsHs— UYL
251 |cyclopentadienylidene |CsH4= FHEBUS L
cyclopentanespirocyclob s ey
o5 |YCIP PITOCYEID o s — TSR B
utyl
1,2-cyclopentenophenan -
253 yelop P CiHu— 1,2'5%“9’%3[5%
thryl
254 |cyclopentenyl CsH;— BUSAEL
255 (2-cyclopentenylidene GHzCHy CH=CH-C— 2-FHZRU S A L
256 |cyclopentyl CsHg— RUSEL
257 |cyclopentylene —CsHg— HIBUSEL
258 |cyclopentylidene CsHg= FHZBU S EL
259 |cyclopropyl CsHs— BB
260 |cymyl CH3(C3H7)CeHz — (11 +§57Y 3
3-SRt + 351 (1]
261 |3-p-cymyl {thymyl CH3(C3H7)CeHz — . :
preymyl Hhymys il EREIEES,
_ S/CHZ-CH(NHZ)-CO— -
A (P M A i
262 |cystathionyl CH,-CH,-CH(NH,)-CO— HHA (P )P L
263 [cysteinyl HSCH,CH(NH)CO— PR 5L
-OCCH(NH,)CH,SSCH,CH
264 tyl e i
cysty (NH;)CO- PR EL
265 |decanedioyl —OC(CH;)sCO— KA
266 |decanoyl CoH190CO— Kl
267 decyl CioHo1 — EY
268 |desyl CeHsCOCH(CgHs) — = :%%Ej?ﬁﬁi
diacetamido
269 CH3CO);N — Y [
{diacetylamino} (CH,CO), A
270 |diacetoxyiodo (CH3CO0O),1 — = (CefhRE)RLEL
271 |diacetylamino (CH3CO)2N— T TR R
272 |diaminomethyleneamino|(NH 2).C=N— W ERF R
273 |diazaanthryl N2C12H7 — T
274 |diazo N=N*— EIESL
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275 |diazoamino —N=NNH— El 2
276 dlt?enzamldo | (CaHsCO)N— i(? PR S
{dibenzoylamino} [T EL
”77 dlt?enzoyla.mlno (CaHsCONN — ‘(ii’i F )R EL 5 =
{dibenzamido} [T EL
278 |dichloroiodo Clal — = gL
279 |diethylamino (CoHs)N— = OO
_ 3.4-~ R PITFL
280 ip‘to(ﬂlﬁgz:zssr}my' 3,4-(HO),CoH;CO — 3,4- ¥ L {7
i F”ﬁ?ﬁl}
281 2,3-dihydroxybutanedio {OCCH(OH)CH(OH)CO- 2,3-~ i
yl {tartaroyl} {ifrt lﬁiﬁl}
282 |dihydroxyiodo (HO),l — =R
283 2,3-dihydroxypropanoyl CHA(OH)CH(OH)CO 2,3-Z FFRE {1
{glyceroyl} TS}
. 34-#F"H+' P i
284 i:i'tr;e;r}oxybenzoy' 34-(CHiO)CoHsCO—  [HL 1 34-= P il
{%%%mﬁi}
285 |3,4-dimethoxyphenethyl (3,4-(CH30),CsH3CH,CH, — 3,4-~ pigss el
286 fj-dlmethoxyphenylace (CH30),CeH:CH,CO— IR gL
287 |dimethylamino (CH3)2N— PR
288 |dimethylbenzoyl (CH3)2CeH3CO— C PR PSR
- TOp+EY B L
289 |dioxacyclohexyl 02C4H7 — SO AR
290 |dioxy —0—-0— =G
291 |diphenylamino (CeHs)2N— TR
292 |diphenylene —CeHaCeHs— IHI - gl
293 |diphenylmethyl (CsHs)2CH — : PR
294 |diphenylmethylene (CeHs).C= TP L
295 |disilanoxy H3SiSiH,0 — = Ff‘/’;'a’:%gi
296 |(disilanyl H3SiSiH, — :ﬁ/}ﬁ'ﬁﬁl
297 |disilanylamino H3SiSiHNH — :’ﬁ’;‘a’ﬁg&’ﬁi
298 |disilanylene —H,SiSiH, — (= /e
299 |disilazanoxy H3SiNHSiH,0 — = eSS
300 |disilazanylamino H3SINHSiIH,NH — :ﬁ"/i&;ﬂa’ﬁ%’ﬁl
301 |disiloxanoxy H3SiOSiH,0 — C )RS
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302 |disiloxanyl HsSiOSiH, — :ﬁ"/%%}hﬁl
303 |dithianaphthyl S,CeH7— = pjﬁi:l
304 |dithio —S—S— =g
305 |dithiocarboxy HSSC — = ARG
306 |dithiosulfo HOS;— = PR
307 |docosyl CH3(CH2)20CH, — TH IR
308 |dodecanoyl C11H23CO— 1 Z A
309 |dodecyl {lauryl} CioHos — 4 23 IR
310 |dotriacontyl CH3(CH2)30CH,— =4 TR
duryl T
311 [{2,3,5,6-tetramethylphe |(CH3)sCoH— P {2.356-P1R1=
nyl} i
312 |durylene —(CH3)4Cs— gL {fhp9p = EL}
313 |eicosyl CH3(CH2)1sCH, — “HH
314 |elaidoyl gm(CHZ”CHZCH(CHZ”C AL
e
316 |epidioxy —0—0— 2 ;%ﬁl {ﬁ[: a?agl}
317 |epidiseleno —Se—Se— AU S i)
318 |epidithio —S—S— UL - TR
319 |epimino —NH— BT (AR}
320 |episeleno —Se— BT
321 |epithio —S— BUAEL L
322 |epoxy —0— AEEL [T+5] 8
323 |ethanedioyl {oxalyl} —0OCCO— ST PR {(BERELY
324 |ethanediylidene =CHCH= G
325 |ethanesulfonamido CoHs5SO,NH — ’éﬁéﬂ‘j@‘ﬁiﬂ
326 |ethanoyl CH3CO— ’G@EL
327 |ethenyl; vinyl CH,=CH— Rt
328 |ethoxalyl C2Hs00CCO— ORI S o
rii
329 |ethoxycarbonyl C;Hs00C— oL TSP IREL
330 |ethoxyl; ethoxy CzHs0— el
331 |ethoxyphenyl (C2Hs0)CeHs— e
332 |ethyl CH3CH,— ol
333 |ethylamino CoHsNH — O R
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334 |ethylene —CH,CH,— ffieg

335 |ethylenedioxy —OCH,CH,0 — e &l

336 |ethylidene CH3CH= IS

337 |ethylidyne CHs;C= TR

338 |ethylsulfonylamino C,HsSO,NH — e R

339 |ethylthio CoHsS — iz

340 ethynyl; ethinyl, CH=C_ orpgl

acetenyl

341 |ethynylene —C=C— [iEsE!

342 |fenchyl CioHi7— ,%']Lgi

343 |fluoranthenyl CisHo— = ]}‘%‘F/_\I%E

344 |fluorenyl CisHo— Il

345 [fluorenylidene CisHg= IEELS S

346 |[fluoro F— @nﬁl

347 |fluoroformyl FCO— i P R {gLy

348 [formamido HCONH— F IR R

349 [formazy! CeHsN=N(CsHsHNN=)C- %%F”Uhﬁﬁﬂ/p)]

350 |formimidoyl HN=CH — TR LT
5}

351 |formimino HN=CH — FATEF IR

352 |formyl HCO— F'lﬁﬁi ; ﬁéﬁi

353 |formylamino HCONH — F P Bl

354 [formylimino HCON= P 1Pl R T L

355 |formyloxy HCOO — P& gL

356 |fumaryl {fumaroyl} —COCH=CHCO — gﬁ;jamgi@j e

357 [fumaroyl {fumaryl} | —COCH=CHCO— gﬁgqﬂﬂv e

358 |furancarbonyl; furoyl |OC4H3CO— I F L

359 |furazanyl N,OCoH— ]thpﬁﬁl gL

360 [furfuryl OCH=CHCH=CCH,— %%Lﬁl ; Z-LPQP[QF”E

361 |furfurylidene C4H30CH= 2-[p R FIEL 5 ERAERL

362 |2-furoyl {pyromucyl} |OCH=CHCH=CCO— 2P IFCRL PR
{6 Bt

363 |furyl C4H30— [ BL

364 |furylidene CH,OCH=CHC= i PR EL
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365 |3-furylmethyl C4H30CH,— 3-yp I
366 |galloyl 3,4,5-(HO)3CsH2CO— %U%%Egaqdﬁ4gﬁ
367 |geranyl CioH17— REEE
368 |glucosyl CeH1105— g‘ﬁ[ﬁfﬁ]ﬁﬁi
369 |glutaminyl CH)Z'_\'COCHZCHZCH(NHZ)C ST
370 |glutamoy! "COCH,CH,CH(NH,)CO- £k L
371 |a-glutamyl HOOC(CH2),CH(NH,)CO- |a-%F 1l FL
372 |y-glutamyl HOOCCH(NH,)(CH2),CO- |y-ZFH ikl
373 |glutaryl —CO(CH);CO— 5 R
glyceroyl : — e
374 |{2,3-dihydroxypropano |CH,(OH)CH(OH)CO— EHE‘[E@ (23— %
Nz 3,
yl}
375 |glycidyl (OCH,CH)CH,— BURT AL
376 |glycoloyl HOCH,CO— FLOFREL - CPHREL
377 |glycolyl {glycoloyl}  |HOCH,CO— FLOFREL ¢ CPHREL
378 |glycyl {aminoacetyl}  |H,NCH,CO— TIThE (O <ffEL}
379 |glycylamino H,NCH,CONH — T T 5L
380 |glyoxyl HCOCO— OPERR AL
381 |glyoxyloyl HCOCO— OTERR AL
382 [glyoxyly! HCOCO — O AL
283 guaiacyl CHLOCeH,— TRAIA Bl P
{o-methoxyphenyl} 7}
384 |guanidino H2NC(=NH)NH — TIE
385 |guanido HoNC(=NH)NH— 7L
386 |guanyl H2NC(=NH)— F PR EL
387 |guanyl {amidino} H2NC(=NH)— F PR EL
388 |hectyl CH3(CH2)9sCH2— e
389 |hendecyl {undecyl} CiHaz— 41— 3
390 |heneicosyl CH3(CH2)19CH, — I
391 |hentriacontyl CH3(CH2)20CH2— S
392 |heptacenyl CaoH17— P~ = 5L
393 |heptacontyl CH3(CH,)ssCH2— R
394 |heptacosyl CH3(CH3)25CH, — e
395 |heptadecanoyl CH3(CH,)15CO — A = ik
396 |heptadecyl CH3(CH2)15CH2— 41+
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397 |heptalenyl CioHg— FRHL = AR

398 |heptanamido CH3(CH,)sCONH — S R

399 |heptanedioyl —OC(CH,)sCO— S PR

400 |heptanoyl {enanthyl}  |[CH3(CH2)sCO — kL

401 |heptaphenyl CaoH17— P =L

402 |heptyl CH3(CH,)sCH, — e

403 |n-heptyl {heptyl} CH3(CH,)sCH, — A {3}

404 |hexacenyl CasHis— Pif+ s Bl

405 |hexacontyl CH3(CHg)ssCH2— Bk

406 |hexacosyl CH3(CHz)24CH2— A AR

7 |ty CHU(CHaCO 1

408 |hexadecyl CH3(CH2)14CH2— o A5

409 |hexamethylene —(CHy)s— ;fﬁﬁ”ﬁi L8

410 |hexanamido CH3(CH;)sCONH — o I RL

411 |hexanedioyl —CO(CH2)4,CO— s

412 |hexanoyl CH3(CH)4CO— o IR

413 |hexanoylamino CsH11CONH — o Il R

414 |hexaphenyl CosHis— G

415 |hexenoyl CsHyCO— o VARl

416 |hexyl CeHiz— © I%L

417 |n-hexyl CH3(CH2)4CH,— e TR

418 |hexylidene CH3(CHy)4CH= fre 15

419 |hexylidyne CH3(CHz),C= e gl

420 |hexyloxy CH3(CH2)sO0— o 15 gl

421 |hippuroyl {hippuryl}  |CeéHsCONHCH,CO — Fo AL

422 |hippuryl {hippuroyl}  |CeHsCONHCH,CO — Fo AL

423 |histidyl C4HsNCH(NH2)CO— A T TR

424 homocysteinyl HSCH,CH,CH(NH,)CO— [l PR AL
homopiperonyl

425 |{3,4-methylenedioxyphe|(CH202)CsHsCH,CH, — i[ FZJTZ% (34

TR ﬁl}

nethyl}

426 |homoseryl HOCH,CH,CH(NH,)CO—  [fian il
homoveratroyl T .

427 {3,4-dimetho};<yphenylac (CH30),CsH3CH,CO — i %?ﬁmﬁl (34—

etyl}

PR SRR}
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homoveratryl . o
428 |{3,4-dimethoxypheneth [(CH30),CsH3CH,CH;— ﬂ%f%'ﬁi 34—
F oy
yl}
429 |hydantoyl H,NCONHCH,CO — TRt
430 |hydnocarpoyl CsH7(CH2)10CO— PR
431 |hydnocarpyl CsH7(CH,)10CH, — AT gL
G L
432 |hydratropoyl CeHsCH(CH3)CO — )
433 |hydrazi —NHNH— B
434 |hydrazino HoNNH — biE
435 |hydrazo —NHNH— HPE 0 &R
436 |hydrazono H,NN= HEES
437 |hydrocinnamoyl CeHsCH,CH,CO — Sy E R 5
438 |hydrocinnamyl CsHsCH,CH,CH, — s Rl {3-%E T ELY
439 |hydroperoxy HOO— St gL
440 |hydroseleno HSe — ERIES
441 |hydroximino HON< FER R
442 |hydroxy {hydroxyl}  [HO— R
443 |hydroxyamino HONH— FE R
444 |\m-hydroxybenzoyl m-HOCgH4CO — Féﬂiiﬁ_&' IS PSS
rif
245 o-h){droxybenzoyl 0-HOCSHLCO SR PR EL S A
{salicyloyl} iRl {FIFREL}
446 |p-hydroxybenzoyl p-HOCgH4CO — P P2

s

2-hydroxybenzyl

447 2-HOCgH,CH, — 255,
{salicyl} s ERLE S
2-hydroxybenzylidene .
448 2-HOC¢H,CH= 2-F K H
{salicylidene} o o A Al
. _if:zf—] i t[j | | i
449 hydroxybutanedioyl  OCCH(OH)CH,CO =7 T REL (GEINER
{maloyl} i}
2-F5-3-P 155 P I
450 Z‘hyfr{oxy'fl'mel;hoxybe HOCsHa(OCHs)CO — L5263 LR AL
nzoyl {vanillo [
: g {f S
2-hydroxypropanoyl e .
451 CH3CH(OH)CO— T (5T
{lactoyl} SCHOH) PR {7 Y
452 |hydroxyethanoyl HOCH,CO — EE LS 8
453 |hydroxyl {hydroxyl}  [HO— FER
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454 |hydroxymethyl HOCH,— KPR
455 hydroxypropanedioyl; — OCCH(OH)CO— T T
tartronoyl

456 |icosyl CH3(CH2)18CH, — “HE

457 |imidazolidinyl CaH7N,— DM PR RL S PR pERL

458 |imidazolidyl CsH/N, — R pEEL S P s e BL

459 |imidazolinyl CsHsN, — PRIEPAEL S Rl

460 |imidazolyl CsH3N,— R gL

461 |imido HN< L

462 |imino HN< R

463 |iminomethylamino HN=CHNH— A F R

464 |indacenyl CpoH7— RS @r{,if{dg

465 |indanyl CoHg— = B

466 |indazolyl C7HsN2 — PR

467 |indenyl CoH7 — [SiE

468 |indolinyl NCgHs— P3'PRIRL 2 s PRl

469 lindolinylidene NCgH,= FPPEMIR i s
A

470 |3-indolinylidene CHyNH-CeH,-C= 3- i Py

471 |indolyl NCgHe— p%’p%ﬁl

472 |iodo | — flRL

473 |iodoformyl ICO— Hilt p PR L 5 ARl

474 |iodonio HI"— FALEL

475 |iodoso Ol— SR

476 |iodosyl Ol — SRR

477 |iodoxy Ol — BRI

478 |iodyl Oal — = gL

479 lisoallyl {1-propenyl}  |CH3CH=CH— BV L {17 6Ly

480 |isoamoxy (CH3),CHCH,CH,O— %‘F&;aﬁi

481 |isoamyl (CH3),CHCH,CH,— EI5EL

482 |isoamylene —CsHio— ({1 5 5L

483 |isoamylidene (CH3),CHCH,CH= TR

484 |isobenzofuranyl OCgHs— 7 P L

485 |isobornyl CiroH17— BOOTT+] 5 {5
B}

486 |isobutenyl (CH3),C=CH— B 3L
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487 |isobutoxy (CH3)2,CHCH,0 — IS

488 |isobutyl (CH3)2,CHCH,— 7R

489 |isobutylene —Cy4Hg— (i

490 |isobutylidene (CH3),CHCH= [HIEZUE 8

491 |isobutylidyne (CH3),CHC= g L

492 |isobutyryl (CH3),CHCO— B L

493 |isocarbonohydrazido HNN=C(OH)NHNH — Ez‘{ﬁ#ﬁi

494 lisochromanyl OC/Hg— LT I+"ph] §L

495 |isocoumarinyl 02CoHs — BRI

496 |isocrotonoyl cis-CH3C=CCO — {;E'lﬁ;mg R

497 |isocumarinyl 0,C7Hs— BRI

498 |isocyanato O=C=N— B PREL

499 |isocyano CN— Bl L

500 |isohexyl (CH3)2,CH(CH,),CH,— fle gl

501 |isohexylidene (CH3),CH(CH,),CH= gl e TR

502 |isohexylidyne (CH3),CH(CH,).C= gl 1R

503 [isoindolinyl NCgHs — B S PIpEL E
W

504 |isoindolyl NCgHs— EI3PER

505 |isoleucyl C4HgCH(NH,)CO — BIFURTREL

506 |isonicotinoyl NCsH,CO— BT T B

507 lisonitro {aci-nitro} HOON= IRl PR}

508 |isonitroso HON= EIERRITR

isonitr ;

509 ;)(:imti :j; {oxyamino; HON= BB DEEH)

510 |isopentyl (CH3),CHCH,CH,— EITSEL

511 |isopentylidene (CH3),CHCH,CH= TR

512 |isopentylidyne (CH3),CHCH,C= RIS EL

513 |isopentyloxy (CH3)2,CHCH,CH,0 — RS

514 |isophthaloyl — OCCgH4CO— IR {1~
i1}

515 |isophthalylidene =CHCH.CH= Eéfﬁl RS

516 |isoprenyl (CH3),CCHCH,— BT

517 |isopropenyl CH,=C(CH3) — B

518 |isopropoxy (CH3),CHO — BT SR




[
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519 |isopropyl (CH3),CH— IR

520 |isopropylbenzoyl (CH3)2CHC6H4,CO — BT P IREL

521 |isopropylbenzyl (CH3),CHCsH4CH,— BT 3L

522 |isopropylbenzylidene  |(CH3),CHCgH4CH= I ER B

523 |isopropylidene (CHs),C= EWE‘ | A

524 |isopropylphenyl (CH3),CHCgHs— BT =R

525 [isoquinolyl NCoHs— S

526 |isoselenocyanato SeCN— Ez‘ﬁﬂ%nﬁi

527 |isosemicarbazido HNNHC(OH)=N— B A

528 |isothiazolyl SNC3H,— Pl gL

529 |isothiocyanato SCN— PR

530 |isothiocyano S=C=N— Fla gL

531 |isothioureido NH=C(SH)NH — {:"ﬁﬁﬁ

532 |isoureido NH=C(OH)NH — Ez‘ﬁﬁl

533 |isovaleryl (CH3),CHCH,CO — BT TfiEL

534 |isoviolanthrenyl CaqHio— LT+ 3L

535 |isoxazolyl C3HNO— L 1+5] gL

536 |keto 0=C< [

537 |lactoyl CH3CH(OH)CO— 7R AL

538 I{fﬁ;{;}i‘ﬁ':opmoyl} CHaCH(OH)CO — Tl {2-4T 3L}
_ — COCH(NH,)CH,SCH. o

539 |lanthionyl CH(NH,)CO— = AL

540 |lauroyl CH3(CH2)10CO— FIRFEREL 5 A © PR

541 |lauryl {dodecyl} CioHzs5— PR {H L

542 leucy! (CH3),CHCH,CH(NH,)CO L

543 |linalyl CioH17— U

544 |lysyl HoN(CH2).CH(NH,)CO-  [EER AL

545 |maleoyl —COCH=CHCO— R L

546 |malonyl —COCH,CO— [

547 |maloyl —COCH(OH)CH,CO — ?;E‘?F;‘Jmﬁl VD ﬁﬁl

518 maloyl | — OCCH(OH)CH,CO— N REL {57 T Tl

{hydroxybutanedioyl} i}
549 |mandeloyl CsHsCH(OH)CO — ; PR
550 |melissyl CaoHe1 — Frighl o =4 4L
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re s

= T BRI
551 |menthenyl CioHi7— QIEED KEt
CH3CH(CH3),CH(CH3).CH _
552 |menthyl JCH(CH2),CH(CHy)CH: [ +5] 3
CH—
553 |mercapto HS— Gkl f;a’,frg
554 |mesaconoyl —COC(CH3)=CHCO— H@mg
(r++]1 3 24,6-
555 |mesityl (CH3)3CeH>— L A
= prad
556 |mesoxalo HOOCCOCO— PR ! gL
a- [T1+F1 3+ 35
557 |a-mesityl (CH3),CsH3CH, — IR F'[ﬁl ; 3,5-7 P
iE
558 |mesoxalyl —COCOCO— FITE R
559 |mesyl; methanesulfonyl [CH3SO,— 'lﬁ%mgi
560 |metanilyl H,NCeH,SO, — RS ﬁ%ﬁﬁi
561 |methacryloyl CH,=C(CH3)CO— FUELT Rl
562 |methallyl; 2-methylallyl |CH,=C(CH3)CH>— PR 3L
563 |methaneazo CH3N=N— F'[[’ﬁ;’;:nﬁl
564 |methaneazoxy CH3N(O)N— F'l(g?nﬁEJlfzn)gL
565 |methanesulfinamido ~ |CH3SONH— PRl T R
566 |methanesulfinyl CH3SO— PRl
567 |methanoyl; formyl HCO— F 1T
568 |methene; methylene H,C= R
569 meth?nyl;methylldyne; HC— S 3
methine
570 |methionyl CH3S(CH2):.CH(NH2)CO- |} Tk Tl 5L
571 |methoxalyl CH;00CCO— IS ETFREL
572 |methoxy CH;0— FrggL
57 | OVAniing CHAOCHINH— JEST S
{anisidino}
'—+[ '[ AT
574 methoxybenzoyl CHLOCeH.CO PR N
{anisoyl} fi mﬁl}
35‘[‘ '['—# 3.:1“5'[;}‘%
575 |p-methoxybenzyl CH30CsH/CH, — i B
576 |p-methoxybenzylidene |[CH3;OCgH4CH= B R
HEINER {4‘\&1[7K
methoxybenzylidene .
577 xybenzy CH30CsH,CH= RELE S ’“FA"'F”

{anisal; anisylidene}

By
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578 |methoxy(thiosulfonyl) |CH30S,0— F'Eﬁp?ﬁf*ﬁé%@ﬁl

579 |methoxycarbonyl CH30CO — RETES S

580 |methoxyimino CH3ON= P& TR R

581 |methoxyphenyl CH30CgH,4— Fre gl

i~ o-me.thoxyphenyl CHLOCsHa GPIEE L PR
{guaiacyl} i}

583 |methoxysulfinyl CH30SO— P38 ARl L

584 |methoxysulfonyl CH30S0, — F'lg?aﬁﬁmﬁi

585 |methyl CHs3— FEL

586 |a-methylacryloyl CH=C(CH3)CO— a-PVELT Pl L

587 |methylallyl CH,=C(CH3)CH,— RUSANE

588 |methylamino CH3NH— F'“ﬁg{fﬁi

589 |methylazo CH3N=N— F'I['.,ﬁi[;’;:ngl

590 |methylazoxy CH3N(O)N— F'l(g?nﬁEJlfzn)gL

501 methylbenzenecarbonoy CHaCeH.CO — P g gL
I; toluoyl

592 |methylbenzyl CH3CgH4CH, — PR

593 |a-methylbenzyl CsHsCH(CH3) — o-f 1L

594 |3-methylbutanoyl (CH3),CHCH,CO — 3-FIEL” L

595 |cis-methylbutenedioyl |cis-—COC(CH3)CHCO—  "IFIEL™ A6~ il gL

596 |rrans-methylbutenedioyl|trans-—COC(CH3)CHCO— |~ FIEL™ A%~ il gL

597 |methyldithio CH3S;— e

598 |methylene CH,= L

599 |methylenedioxy —OCH,0— [HT s
3,4-me_=thylened|o>.<ybenz 34T SR I

600 |oyl {piperonyloyl; 3,4-(CH,0,)CsH3CO — {0 L
heliotropoyl} 3 [H i

601 |5-methylhexyl (CH3)2,CH(CHy)3CH, — 5-FIELe [HL

602 |methylidyne HC= VPR
methylol; -

003 hydrgxymethyl HOCH, — R

504 2-methylpropenoyl CHp=C(CHR)CO— Z-EIE[\J‘%?EEL {F"
{methacryloyl} B RS}

605 |methylsulfinimidoyl CH3S(=NH) — PR [P R L

606 ;r:ethylsulflnohydrazono CH3S(=NNH,) — F”Eﬂﬁ'[@]%@ﬁl
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methylsulfinohydroximo .

607 | Y Y CH3S(=NOH) — P S L

608 |methylsulfinyl CH3SO — PRl L

609 |methylsulfinylamino  |CH3SONH— PRl T L

610 |methylsulfonimidoyl ~ |CH3S(O)(=NH)— PR A TR

611 |[methylsulfonyl CH3SO,— P IR

612 |methylthio CH3S— F! l’ﬁﬁi

613 |(methylthio)sulfonyl CH3SSO, — (F lﬂ)ﬁﬁﬁ,ﬁi
1-methylvinyl 1-FIEL e I T

614 | oYY CHy=C(CHs)— : FIFLCREEL (BIT
{isopropenyl} F%EL}

615 |morpholino C4HsON — N- [ 1+5 ] pRL

616 [morpholinyl NOC,Hg— (F 1+ ] MR

617 myricyl CaoHg1— ﬁﬁ% ;= ‘{ ﬁi

618 |myristoyl CH3(CH,)1,CO— AR TR A PIPiEL

619 |myristyl CraHao— AR A PHEL

620 |naphthacenyl CigH11— Pl Bl
naphthal

621 C1oH,CH= ZLRRE
{naphthylmethylene} o FF

622 |naphthaleneazo C1oH7N=N— RS
naphthalenecarbonyl :

623 C1oH;CO— Lyt L il
{naphthoyl} o PR

624 |naphthalimido C10Hs(CO)oN — E N AL

625 |naphthenyl CioH/,C= At
naphtho[2,3-b]thienyl; .

626 SCioH7— 2L [2,3-b] kRS
thiophanthrenyl i [ IR

627 |naphthoxy Cy0H/,0— gL
naphthoyl ) :

628 C1oH;,CO— LT BT
{naphthalenecarbonyl} o MR {RIRR

629 |naphthoyloxy C10H7;CO0— ENREa

630 |naphthyl CioH7— ES

631 |naphthylazo CioH7;N=N— A EH

632 |naphthylene —CioHs— (HIZ

633 [naphthylenebisazo —N=NC1oHsN=N— il AEaE

634 |naphthylidene CeH4CH,CH=CHC= [N
naphthylmethylene

635 PRty y CioH;CH= P

{naphthal}
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636 |naphthylmethylidyne  |[CioH;C= RIS

637 |naphthyloxy C1oH/0— BTG

638 |naphthyridinyl N2CgHs — [ r+5] pEdl

639 |neopentyl (CH3)3sCCH;— s gL

640 |neryl CioH17 — fig o5

641 |nicotinoyl NCsH,CO— T il Bl

642 |nitramino ONNH— [HEES

643 |nitrilo N= s

644 |nitro ON— [iiES

645 |aci-nitro HO(O)N= RS

646 |aci-nitro {isonitro} HO(O)N= PR (B}

647 |nitrosamino ONNH— P

648 |nitrosimino ONN= AR L

649 |nitroso ON— RS

650 [nonacontyl CH3(CH;)gsCH2— JeA B

651 |nonacosyl CH3(CH2)27CHz— — AR

652 |nonadecyl CH3(CH2)17CHz— It

653 |nonamethylene —(CHy)e— fili=" %L

654 |nonanedioyl —CO(CH)7CO— == AL

655 |nonanoyl CH3(CH,),CO— 5

656 |nonyl CH3(CH2)7CH, — <3

657 |norbornenyl CrHo— =3 QIIES(AD B:E

658 norbornyl; norbornylyl CoHu B LTI+ B {Fe%
{norcamphanyl} A}
norcamphanyl . L.

s {norborﬁlyl; Y i RS (% OT+(01)
norbornylyl} ¥

660 norcamphy; C/Hu— [RE PR
norcamphanyl

661 norcaryl {norbornyl; ot Bif??[?'fﬁl {& [T1+{Fr]
norbornylyl} L}

662 [norleucyl CH3(CH)sCH(NH)CO— |1 V¥l 5L

663 |[norpinanyl CrHu— [yl

664 |norvalyl CH3CH2CH,CH(NH,)CO— | [ 5L

665 |octacontyl CH3(CH,)7sCHz— TR

566 cis-9-octadecenoyl CH3(CHy);CH=CH(CH,);C /"H 9-1 " *%fliL {ifh

{oleoyl}

O—

[}
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667 |octacosyl CagHs7— S A -
668 |octadecanoyl {stearoyl} [C17H3sCO— 4 U EE RV
669 |octadecosyl CH3(CH;)16CH2— e
670 |octadecyl CH3(CH_)16CH2— ol
671 |octamethylene —(CHy)s— = B
672 |octanedioyl —CO(CH,)sCO — 5+ = ﬁﬁl
673 |octanoyl CH3(CH,)6CO — F Pl gL
674 |n-octyl CeHi7— fige 151
675 |octylene — CH3(CH;)6CH, — f{l=F L
676 Ezgf:r:zz:’ oenanthoy; CeH13CO— Sitlie
577 oleoyl CH3(CHy);CH=CH(CH,);C [kl {"Fi 9+ /4%
{cis-9-octadecenoyl} |O— 5L}
678 |ornithyl HaN(CH2)sCH(NH ) CO— Rl BL
679 |ovalenyl CaoH13— L
680 |oxadiethyl —OCH,CH,0CH,CH,O0— |~ [ &L
681 |oxalaceto HOOCCOCH,CO— DAL S S
682 |oxaloacetyl —COCOCH,CO— PRE il AL
683 |oxalyl —COCO— EIFREL
684 |oxalyl {ethanedioyl} —0CCO— EIffEL {47 B}
685 |oxamido H,NCOCONH — EIFRAR B 6 T TR EL
686 |[oxamoyl {amidoxalyl} [H.NCOCO — SRR {A
F5L}
687 |oxamoyl; oxamyl H,NCOCO — Bk B
688 |oxapyrenyl OCisHg— eyl
e
689 |oxazinyl ONC4H,— ; 51 LA
690 |oxazolidinyl ONC3Hg— (] 1+5] poptgl
691 |oxazolinyl ONC3Hs— (] 1+5] PEpEL
692 |oxazolyl ONC3H,— (f1+5] g
693 |oxido 0 FpEs gL
694 |oximino {isonitroso}  [HON= FEr R {E R}
695 |oxo0 0= [ESS
696 |oxonio H0" — L
697 |oxy —0— N LEsS
698 |oxy —0— # gl
699 |oxyamino {isonitroso} [HON= FEr R {E R}




[
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200 palmitoyl CHA(CH2)uCO ﬁﬁ%ﬁ@? R rehlis
{hexadecanoyl} {1+ &5

701 |palmityl CH;3(CH2)14CH,— gfﬁﬂ’wqﬂﬁl e

702 |pelargonyl CH3(CH2)7;CO — < IlEL

703 |pentacenyl CaoHis— LGSRt

704 |pentacontyl CH3(CH,)4sCH,— a7t

705 |pentacosyl CH3(CH,)23CH, — .

706 |pentadecanoyl CH3(CH,)13CO — 4 TR

707 |pentadecyl CisHa — 4 53

708 |pentafluorothio FsS— STy

709 |pentalenyl CgHs— FIZRUS T AL

710 |pentamethylene — CH2(CH2)3CHz— TP EL s S E

711 |pentanedioyl; glutaryl |—CO(CH3)3sCO— Tl

712 |pentanoyl; valeryl CH3(CH,);CO — TSPl L

713 |pentapheneyl CaoHis— U

714 |2-penten-4-ynyl CH=C—CH=CH—CH,— |2-75/%-4-5)L}L

715 |n-pentadecyl CaisHar — T WSLE -t

716 |pentazolyl N=N-N=N-N— OIES !

717 |pentenyl H3C(CH3),HC=CH — TS gL

718 |n-pentyl CH3(CH2)3CH,— L

719 |sec-pentyl CH3CH,CH,CH(CH3)— Ak

720 |pentyl {amyl} CsHy— !

721 |pentylidene CH3(CH,)3CH= s gL

722 |pentylidyne CH3(CH)sC= TSR

723 |pentyloxy CH3(CH,)3CH,0— 5L

724 |perchloryl O5Cl— b L

725 |perimidinyl CuaH7/N2— (] 1+ ] pER

726 |perylenyl CooH11— i

727 |phenacyl CsHsCOCH, — PR L

728 |phenacylidene CeHsCOCH= PR AR IR

729 |phenalenyl CisHo— [ ot s e

730 |phenanthridinyl Ci3HgN— F@Fﬁjﬁﬁl 5-2 IR

731 |phenanthrolinyl N2C12H7 — [

732 |phenanthryl CiaHo— e[S

733 |phenanthrylene —CuHg— HTER

734 |phenarsazinyl AsSNCoH7 — R LF 2 ] B
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735 |phenazinyl N2C12H7— pELT 1+ ] #

736 |phenenyl CeHa= [ gL

737 |phenethyl CsHsCH,CH, — # el

idi - e TLEAHR

_— phenetidino (o-, m-, or CHOCeHNH— L G~ ]
»-) =)

739 |phenetyl CoHsOCeH, — eE L

740 |phenothiazinyl SNC1oHs— MR [F 1+ ] B

741 |phenoxathiinyl OSCyoH7— MELT 1+5] pRE

[+585 [+Z

742 |phenoxazinyl ONCHg— Z’E“ T L+l

743 |phenoxy CeHsO — * FgL

744 |phenyl CeHs— * 5L

) é | J
a5 phenylacetyl CaHeCH,CO— ol R {o 11 +7]
{a-toluoyl} P IFRSL Y

746 |phenylazo CeHsN=N— = fEd

747 |phenylazoxy CsHsN(O)N — %(a?kﬁﬁ'[?%)ﬁi

748 |phenylcarbamido CsHsNHCONH — BRI EL R L

749 |phenylcarbamoyl CsHsNHCO — HAP RS

750 |phenylene —CgHs— (= 5L

751 |phenylenebisazo —N=NCgH4N=N— ({7 S AL

henyl imethyl 2R o -

- p en}/ enedimethylene  CH,CeH.CH, j FIEL {ava -
{a, o -xylylene} L}

753 |phenylidene CeHe= [ GRS B

754 |phenylimino CeHsN= * L

755 |a-phenylphenacyl CsHsCOCH(CeHs) — o FLE PIRREEL
2-phenylpropanoyl

756 | P oY IPrOPanoy CeHsCH(CH3)CO— 2- R [ |,
{hydratropoyl}

- 3-971 R/

257 3 Phenylpropenoyl CeHeCH=CHCO R {F
{cinnamoyl} ﬁ“ﬁl}
phenylsulfamoyl , . :

758 CsHsNHSO, — FHFFAEL s H AT
{phenylsulfamyl} o ? TG T
phenylsulfamyl , . i

759 CsHsNHSO, — FHFFAEL s H AT
{phenylsulfamoyl} o ? LEE FE A

760 |phenylsulfinyl CsHsSO— = R

761 |phenylsulfonyl CsHsSO,— w5

762 |phenylsulfonylamino  |CsHsSO,NH — TR L

763 |phenylthio CeHsS— %‘ﬁg
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764 |3-phenylureido CeHsNHCONH — EEE
phenylthiocarbamyl; :
765 CsHsNHCS — ST G
phenylthiocarbamoyl o ! f )
766 |phospharseno —P=As— e I A [hile
767 |phosphazo —P=N-— kgL ¢ R E RS
768 |phosphinico HOOP = — R gL R L
769 |phosphino H.P — q?ﬁ_‘gi
770 |phospho O,P— = ;@S_—gi
771 |phosphono (HO),0P — ol L
772 |phosphoro —P=P— [']E\‘[E%:El
773 |phosphoroso OP— [~ 1&gtE
774 |phthalamoyl 0-H,NCOCsH,CO — [l e g
775 |phthalazinyl N2CgHs— s [P+ ] 3
776 |phthalidyl CeHy-CO-O-CH— 5L
777 |phthalidylidene CsH,COOC= AL
778 |phthalimido CgHaO2N— Il T L
779 |phthaloyl —COCgH4CO — JESTEL s 2R~ F L
780 |phthalylidene =HCCgH,CH= G P L
781 |phytyl CaoHag— st
782 |picenyl CazHis- AL
ek [FR] L  2,4,6-= T
783 |picryl (02N)sCoHo— ;ig[f T U
784 |pimeloyl —CO(CH,)sCO— S PR
785 |pinanyl CioH17— Pl
786 |pinanylene —CioH16— ff{fekL
787 |pinanylidene CioHis= friiedl
. : bl (RESTD RSO
788 |piperazinyl N2CqHo— pE [+ ] 3
789 |piperidino CsHioN — N-~ g itpl
790 |piperidyl CsHioN— Pl
791 |piperidylidene NCsHo= i g L
UETEEEL 5 34-FHp I
792 |piperonyl (CH202)CsH3CH2— EJE, A fl
FRE
) ) _ [ F B - 34-fnf!
793 |piperonylidene (CH,0,)CgH3CH= - z“?ﬂ‘l\',ﬁfﬂﬁ[ﬁl
794 |piperonyloyl 3,4-(CH,02)CsH3CO — [f1] F 12l AL
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re s

i ERE

piperonyloyl;
heliotropoyl

[l F ISl {34-fH

795 {3,4-methylenedioxyben 3:4-(CH0-)CeHCO— P12 &% PR}
zoyl}

796 |pivaloyl (CH3)3CCO — = P AR

797 |pivaloyl {pivalyl} (CH3);CCO— = PR eRRE

798 |pivalyl {pivaloyl} (CH3)sCCO— =PI e R

799 |pleiadenyl CigHi1— [F1+F ) EL

800 [polythio —(S)h— i

801 |prolyl C4sHsNCO — TR

802 |propan-1-yl-3-ylidene |=CHCH>CH,— [*]-1-5L-3-fn gl

803 |propane-1,2,3-triyl 7CH2*C‘:H*CH27 '-1,2,3-= 41
propane-1,3-diyl-2-ylide| —CH,—C—CH.,—

804 e 2/\ 2 I 13#£l F_”IEL

805 |propanedioyl {malonyl} | —COCH,CO— [

806 |propanoyl CH3CH,CO — [

807 |propargyl {2-propynyl} |CH=CCH,— f#{ EL {2-1 LY

208 propene-1,3-diyl  CH,CH=CH_ #-1,3-= B LT
{propenylene} ’f%ﬁﬁl}

809 |1-propenyl CH3CH=CH — 1 dL

810 propenylene |  CH,CH=CH_ [f[l[ gL {7 6-1,3-
{propene-1,3-diyl} ~H}

811 |propenylidene CH3CH=C= ] PR

812 |propioloyl {propiolyl} |CH=CCO— [ /REREL 5 AR B

813 |propiolyl {propioloyl} |CH=CCO— [ /REREL 5 AR Pl B

814 |propionamido CH3CH,CONH— [ Pl 5L

815 |propionyl CH3CH,CO — [ B

816 |propionylamino CH3CH,CONH — [ |FlA 5L

817 |propionyloxy CH3CH,COO — [ |Ffss Bl

818 |propoxy CH3CH,CH,0 — [NES

819 |propyl CH3CH,CH, — E:

820 |propylene —CH,CH,CH,— lilNE

821 |propylidene CH3CH,CH= 1-gh[ B

822 |propylidyne CH3CH,C= NG

823 |1-propynyl CH3C=C— 1AL

824 |2-propynyl {propargyl} |CH=CCH,— PANIC S S S ANE Y
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825 |protocatechuoyl 3,4-(HO),CH3CO — URUpI % o p kgL
protocatechuoyl ﬁa %—E[T}P ﬁhﬁl .{3’4__
520 {3,4-dihydroxybenzoyl} 3A(HORCeCO™ :ﬁé A
4 i)
607 pseudOCl.meI (CH):CoHa— E UJ+/\] ${2,4,5-
{2,3,5-trimethylphenyl} = Pr=EY
828 |pseudoindoyl CgHsN — 55 Pt
829 |pteridinyl N4CeH3z— p;l%pic’rgl
830 |purinyl N4CsHs — PP R
azolidyl; b
531 Ezrazolic)i/inyl NoCaftr = R
832 |pyranthrenyl CaoH15— e
833 |pyranyl CsHsO — P
834 |pyranylidene OCsHy= FAPTREEL
835 |pyrazinyl CsH3N2— pe=rp =+ Y HL
836 |pyrazolinyl N,CsHs — PR PRl s gL
837 |pyrazolyl C3HsN,— Prfret L
838 |pyrenyl CasHo— THEL
839 |pyridazinyl N,CaqHz— g CF+H 1 3
2-pyr|o.||necarbonyll DS | 2D
840 |{2-pyridylcarbonyl; NCsH4CO —
o Rl {FHpeTh L)
nicotinoyl}
" 4.-pyr?din.ecarbonyl NCsH.CO— 4PF151;J53%<£1 ;4=
{isonicotinoyl} Rl el }
842 |pyridinio "NCsHs— L7
843 |2-pyridylcarbonyl NCsH,CO— zipﬁiﬁiﬁl s 2
i
844 |pyridyl CsH4N— pEptEL
845 |pyridylidene NCsHs= = &AL
846 |pyridyloxy NCsH,0— gL
847 |pyrimidinyl {pyrimidyl}|CaHsN2— Gl
848 |pyrimidyl {pyrimidiny!}|CsHsN,— Pkl
_ B SEREL » HykEL{2-
849 |pyromucyl {2-furoyl} |OCH=CHCH=CCO— P*P[%E'mﬁi}
850 |pyrrolidinyl NC;Hg— PR IERL P s B
851 |pyrrolinyl NC4Hs— PRI = S L
852 |pyrrolyl NC4H,— I L |




200 (=5 ERG
853 |pyruvoyl CH3;COCO — [ |l L
854 |quinazolinyl CgHsN2— P pARL
855 |quinolinediyl —NCgHs5— = HL
856 |quinolizinyl NCqHg — i= L+ &
857 |quinolyl NCoHs— P gL
inonyl; 51
gsg |10 CoHaOz— L
benzoquinonyl
859 |quinoxalinyl CgHsN2— = QUESTD B[
860 |quinuclidinyl C/H1oN— [ 1+FL] pEfl
861 [resorcyl (HO),CeH3— el = ikl
862 |rubicenyl CaeH1z— Phl
863 [salicyl 2-HOCgH,CH, — Ml
salicyl .
A EL S 2-
864 |{o-hydroxybenzyl: HOCsHsCH,— Eﬂf ;&K B
2-hydroxybenzyl} -
865 |salicylidene HOCeH,CH= gL
salicylidene
866 |{2-hydroxybenzylidene |2-HOC¢H,CH= iRl {2-5ER R R}
}
867 |salicyloyl HOCgH,CO — HIIFERL s 3B PR
licviovl i FEEROBTR
aeg |SANicyIoy 0-HOCEHACO HIpfEL ﬁ%& F it
{o-hydroxybenzoyl} B A RS}
869 [santalyl CisHaz— LR
870 |sebacoyl —CO(CH2)sCO— WAGTREL ¢ R R
871 |seleneno HOSe — FPL
872 |selenino HO,Se — i [ +p] Pkl
b7+ 1]) FEE S a0
873 |seleninyl 0Se< i L] et ﬁr
FHEEL
874 |seleno —Se— ﬁﬁﬁi
875 |selenocyanato NCSe — %&ﬁﬁﬁi
876 |selenoformyl HSeC— ﬁ[ﬁ]’*‘ F'l@gl ; ﬁﬁ@g
877 |selenonio "H,Se— g G
878 |selenono HO3Se — (Fi+p] Pfl
—J“I-{-—J‘“ 7L ; r@[{
879 |[selenonyl 0,Se< ﬁEF 1] P e
880 |(selenoureido HNCSeNH — L
881 |[selenoxo (>C)=Se ffHRL
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882 [semicarbazido H,NCONHNH — 4 AR
883 |semicarbazono H2NCONHN= F AR
il ISR L P URAT
884 |senecioyl (CH3),C=CHCO— % 5 PR~ PR
885 |seryl HOCH,CH(NH,)CO— A T Tl Bl
886 |silicono (HO)OSi — [7+~]) FEH
887 [siloxy H3Si0— TIPEIES
888 |silyl HsSi— ’ﬁ/ﬁl
889 [silylamino H3SiNH— EES
o . 1902 /gl s B = 1)
890 |1-silyldisilanyl (H3Si)2SiH— };Ia%i PR F
891 |silylene H.Si= e
892 |silylidene HSi= e
893 |stannyl HsSn— {%?ﬁﬂ
894 |stearoyl {octadecanoyl} [C17H3sCO — R { U ERLY
895 |stibarseno —Sh=As— @Jﬁﬁlg
896 [stibinico HOOSh= - [F]+91] PRAL
897 |stibino {stibyl} H,Sh— [F1+53] B
898 |[stiboso OSb— FEEL
899 |stibyl HaSb— [F1+53] 3L
b [EI+9) s Bl
900 |stibylene HSb= E,{ SR
s
901 |styryl {cinnamenyl} CeéHsCH=CH— H oL {};fé&ﬁﬁﬁi}
902 |suberoyl —CO(CH)sCO— 1,83 ~ kAL
903 |suberyl CrHi3— B
succinamoyl - B
904 H,NCOCH,CH,CO — A Tl
{succinamyl} ? 2 ﬁm st
succinamyl = )
905 H,NCOCH,CH,CO — o T T
{succinamoyl} ? 2 ﬁfm st
FEF AR T
906 |succinimido COCH,CH,CON — ﬁmg L P
[HikF £
—C(=NH)CH,CH,C(=NH
907 [succinimidoyl B (ENF)CHCH.CIENH) S g 3L
908 |succinyl —COCH;CH,CO— AL 7 2 i
909 |sulfamino HO3SNH — (GILEIE
910 [sulfamoyl {sulfamyl} |H2NSO;— WL
911 |sulfamyl {sulfamoyl} |H2NSO,— TR




202

re s

(=5 SR
912 |sulfanilamido HaNCgH4SO,NH — fEr T BL T R TR AL
913 |sulfanilamido p-NH;CsH4SONH — AP TR AL
914 |sulfanilyl H2NCgH4SO,— A3 el 5L
915 |sulfenamoyl NH,S — Tl
916 |sulfeno HOS — FEPREL
917 [sulfhydryl HS— Gl R
918 |sulfido S— B
919 |sulfinamoyl NH,SO — AL
920 |sulfino HO,S— FHE LR
921 |sulfinyl RS(O) — Eﬂﬁé‘ﬁmﬂ ; ;«,ﬁg
922 |sulfo HOSO,— fErfe L
923 [sulfonamido —SO;NH— (GILEE
924 |sulfonato 035 AL
925 |sulfonio "H,S— i Ty
926 |sulfonyl RSO, — AL ¢ gL
927 |sulfonyldioxy —0S0,0— s
928 |sulfophenyl HO3SCgHs— ﬁ[&ﬂ]{dﬁl
929 (sulfuryl —S0,— (e
930 |tartaroyl -COCH(OH)CH(OH)CO- It il fL
tartaroyl . .
W7 (il 2,3-7 ¥
931 |{2,3-dihydroxybutanedi |-OCCH(OH)CH(OH)CO- fri'f?l}{ =
Oyl} - f %L
ST
932 |tartronoyl {tartronyl} | —OCCH(OH)CO— 51 I~ PR g
ST
933 |tartronyl {tartronoyl} |—OCCH(OH)CO— 51 I~ PR g
I Rz !
934 |tauryl H,NCH,CH,S0, — m[;]ﬁf*fﬁi HefE
935 |telluro —Te— fifi bl
936 |(tercyclohexan)yl CsH11CsH10CsH10— i]‘ir‘* Iﬁl
terephthalal,
937 =CHCgH,CH= SR T R
terephthalyidene o = it EL
N — FI[
938 |terephthaloyl —0OCCgH,CO— ;E Pkt s 557 — 1
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