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1 F & I

Br-@iE+ (Dr.K.L. Cheng): FEES IR B A% GREE S0 (University of Missou-
ri,Kansas City) fb&:%#%. 1941480 FrhEE kY, KPP0, WiEk%, 1
FFIEW A (University of Illinois) {Fik, T19494EFRIMBIM 4 {, 1951FERE %
178 e A

B R PR A% “MLJR” (postdoctoral) BFZE G, MIEIKH: K (U-
niversity of Conmecticut) {2 AP, BEIE L EE L %S, HEWILES, EEME
ks, HENARIE%S. BRAREDESMEEDRPELSHAA, BOEREFER
BT EILZEAMR R, BB ASigma Xi, Sigma Pi Sigma#Phi Lambda Upsi-
lonf3 & R

196342, BIHFHABRERLEBAT (RCA) Rut3; 196948 F 197344 Xk AR
SR LA A2 A 4 (UPAC) Abifb3ar B R BT A mHREILEM
Bl PEpIE S, T19794E AN, T. Veatch# £ BB FE I 5538 T HSEBIES; 19814
LA LEAEEHANMM A% (Texas A & M University) TR THEZIEDS.

M N SR e TR, REfLy. ETEREak. Lo BmAEILIN
%o

LB 8 Ef+ (Dr. Keihei Ueno): ZHAWLar Mk F & ff B SR B G Bk Y
PR 2 —, 19445 T A LM S THEEE, HENALE, FRIEFARA
], 75 HE 1B, 1946 4530 A A R 3EfL WS Bt 5 A, 194 94E B AR FH SO 72 42 19534
TRILM K2 Tt t2efr, BEEEEDFEEEMNRESR R ASY (Clark Uni-
versity) Wi “MI+/5” BFsLIfE. LA, MEEDTA, &RERAMEFHERL
ERFIGBHI TR, 1959EMER LMK Z T #BANA RAS VI LEEER, B, #
IS PR AR B LS, MoRtEnRBRIELTEXRER. BToRELZRAN
SERA BB AR, 196742 K Ak siibE AR, 19774 ME KX o 8%
e E AT, FIKAFLELEE,

197148, fiE A ARSI, b2 EpRali (b5 B A 2B A 2P
& oy 2 5y bt R BL AN 47 IR 2 A S IR E R

EA, It RTI0LEWRBXMEFEETE (19554) . (HAYLEIW
(19664F) EHMAREE, BRTREANESE EAYLE (1975—19774) FENHE
o5,

A#3% (Toshiaki Imamura). EFFLOPIRMGEAE 1§ B2 L. 1953 18
W F B AL A i 2R, b, 1957400 B AR AR AN ERREANR. B
R ARELAMHLERFIA FAELFEISITRFBIIL. KRMEETE, RAAEL



Gk S i 3N

19764EJ5, ¥EfEAH A AR B T2 b2 i, %N, BEERASHLE
EM—AMBEHRMWER, HBEMDIMNBE & OBH (1966 £ 1974 &) FMBIFER
(19734E),

EENL R MRS, Y EEMSHBASERZTE SRR RS R, HFiH
BT —FEEoWERBR—FEAREE,

BMOoF &2 0 A

H,.Flaschka # 3% Horacio A, Mottola # 2
Henry Freiser#t 1% James E,O Reilly % 12

LiEX (T.S.Ma) #%$®



Xk R NEE A

BELtta, FHRAMEFRATENLI . AL +ERE, FLRAR
MR FR B T R HER) & ik, Frank Welcherz “Organic Analytical Reagents” (&
PLAYWIR I R Fritz Feiglz“Spot Tests” (A#Hi4#r) #“Chemistry of Specific,
Selective and Sensitive Reactions” (5. BEMREREEH{ESE) S48 R,
EERABHED THILKAMEE, EFMEAWTENR R,

EuT, BPLBEEEE $'“EilI*J—‘@ﬁﬁft—#iﬁ:ﬁﬂﬂt%ﬁﬁﬁﬂﬁfﬂﬁ%*ﬁﬁi
HTERMEY, %%‘N’ﬁlﬁ. “fEEHE, BERSWMLEHBAUEBRATR?” RVEEE.
P SEEEERBWANTEN, HEZA 2 m“Pittsburgh Conference on Analytical
Chemistry and Applied Spectroscopy” (3£ R4 #Tft M M KZML ZEXTO A
B BEL, FOIFE, 1983ESMABEEBITRA, BEEEALSHENKIBL
BREZAY. HEHRAFZELETERRIZN, ARl E0nE AR Rk 2,
A ANER, Al KRWRANEMEIT, FILARHERESSRAHAMNFENR.” RibE
Bk BERFEERATBEZEANEEIVIRM, XEFEK, BELKAN KR
X}Séﬁtéi-, EER, EENKELAIRNATRAETNE, UBINMHFTREELBRE
LA,

FHILoHrRAB R AT, (—) @B, () 25%,(Z) FHLSNAEHE: (D B8
LpEEd; &) THESR, E&BMAEILADHNZE, OO TRT 8, (B
THATERSEnARERRQG RS O\ WTREEERY: O WHETED
PFREALREM B F) H i,

LR, BOBLENGE, FHLRAMFIETR, U R &R FE, RO
”’ﬁcﬂ%ﬂl?&ﬁ)ﬁ'f&i’ﬂiﬂl, FHHESHENRRNEAEEESES &K, E2 4 H8
R, FEFK, AHMERIImESEHIITEEE. BIAD, ZREYERKSITILEH—
i

EDTAZHE, Mo ERMEE., FEEESRSFRBERIZER Y HbreFRU
EDTAM #ERY A HLI H B,

Fele sy AT LM% 1 MBI,

(—) BREAIMWE H s

(Z) T 1 F5 s

(=) JELE I J7iE (n-situ method);

(M) RE5H T s

() B RFER o IrHEARNES (EIB5AIRARNELSR € & 1077
BORM S #Be, EE N RIFHFHE.

() BELWK. BERENF S

(B) S BERRBAWHRES
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=2 T (F®)

B Welcher$i% 2Ry E AR ISR CHENL M * 1047 LIk, £ 4&RALE
RO —FHFELEHE, EXFFMP, BRMNIBRITENN ALK S—HHE LI TR
M, W AEXNFAE AR ——mA B 5], G2 h B @R RITADEEE NI
SIRAEFRAA. HHRNTBHMENBRTHZSEE TSR FHELY T
Rl ATFAEN2TFRRFBRDEFS, —BAT iR,

BeAaHBn, RIOIEZ EINEH T LEXTINBE, X2 BB NER S5
LERHTE, EMBMNEH-EXNERAEFL>TRAANGESEME—BENSR, Kb
B2Y, MEAFEVLANGHE. SRR AHRG e TSRS MmIEE
FRHBER.

BUSWRRBRSTIZHTERS . SRS EE S, BHTRARAE
BagnERELN. ATFENS5&EEFNRETFERSEAY, FLUS2EEENSES
LW H B e, B, Aok, HPREOEHE., Srihailgs
FEARKMEH, .

BHifuotrft®Ed, HRHIFANRSERRZ REENEEREHTELILLED.
HENOMER, FHBIMRIAAFINKNAOIE. BH—A 00k, FLUTME&RE.

1. @G

2. R

3. fEifEH:

4. LEFRE
Brig “KRRE”, RESHNA ERBEPHFENRE nEitE. 27580, BFRE
&) HERMER. AR AIEILRAN FEMERE. REENEEEREREEHEM,
B3 “EhrRE” HEAAR. &M, X—BREFTLGEDSHE—S ML,

B2 REIAEDTARMG Z & BIEAFILIK, BB TEIRNZERT KENE
BaWAEE T L. XM =14%, EDTATH ih— i & 308 12 B4 i,
LA sy 47 5 B0k . X —HBRIEH4REE T k. MACKRER (TMK) #iF$ mIR&ER
WAERIFHRREENRS, URAFREFRENEREADBR S, BB THAILRAAD
EAWI. BITBEYUTAERAERAET RN —EFH Hn. BIOFHE, oirit¥
THEBEZAEXFMEEXTLHFHHAEILS T RAEBH—A FERE, Bk
BEHLRAO R BEEAWE, HXMERBREEASHF S TLRNER.
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AA (AcAc)
AABN

ALC (AFB)

AL C-5S*

AMBB**
AMBC

APANS

APDC
BG

Bipy
BPA

BPR

5—-Br. DEPAP

5~Br~-DMPAP

5-Br~PADAB

BT
BTA (BFA)

W i

Acetylacetone ZEERE, (65)
Azoazoxy BN, 2-[2”-Hydroxy-1-Naphthy- {BEE{LBEEBN, (138)
17-azo)- 4”- phenylazol-4-methylphenol
Alizarin finorineblue, Alizarin HERABK AN, (4D
complexone, 3—-[Di(carboxymethyl)amino-
methyll-1, 2~diny-droxyanthragunon,1,2—
dihydroxyanthra—guinonyl-3-methylamino~
N, N-Diacetic acid

Sulfonated alizarin complexone b BRBEK AN, (37
AFBS = ALC-5S*

Dialkylmonomeihylbenzylammoninmbromide {R{L 5 J P I3 B,  (371)
Dialkylmonomethy) benzylammonium ShokRxP EFEZ, @7
chleride

Thorcn, Thorin, 2-(2~Hydroxy-3, 6-

disulfo-1-paphthylazo)~benzenearsonic HiRw, 22

acid

APNS = APANS,

Ammonium pyrrolidinedichiocarbamate ek b B P Rk,  (310)
WIS, (348)

2,2/~-EXALeE, (140)

N-EPB-N-EEK, (83)

Bindschedler’s Green

2,2/-Bipyridine
N-Benzoyl-N-phenylhydroxylamine, N-
Phenylbenzohydroxamic acid

BPHA = BPA = NBPHA
Bromopyrogallol Red, 5,5/-Dibromo— REXE =YL, (31)
pyroga—llolsulfonephthalein

2—-(5—-Bromo—~2-pyridylazo)-5~diethyla~ 2~ (5--F-2-MLIE BE) -5-— 28

minophenol HEHER, 148
2—-(5-Bromo—-2-pyridylazc)—-5~dimeihyla- 2—-(G-R-2-k e R -5- —H ik
minophenol HERy, (148)
4-(5~Bromo-2-pyridylazo)-1, 2~diamino~  4-(5-1-2-ULRE{BE)-1,2-K&
benzene BHE, Q48

Eric T, F—-241, Ericchrome Black T SJEBET (110)

Benzovliriflucroacetone, 4,4,4-Trifluoro-1- X Bt = FEH, (65)

phenyl-1, 3-butanedione

¢ FRXNHAIC-5S, FHREBE—FEE »«EXHABMC, BFR—FEE

8510662



BTA

BzA
5-CI-DI<PAP

5-CI-PADAB

CPA

CPRB
CPC
CTAB(CTMAB)

CTMC(CTMAC)
CYDTA

DAB
DAM

DAN
DBM

DDC

dien

DMG
DMSO
DOMBC

DPM
DSNADNSR-§
(Beryllon [I)

DTPA
ELDTA
€n

Eu-DPM

N-Benzcvl-N-o-tclylhydroxylamine, N~-o—
tolylbenzoylhydroxamic acid

Benzovlacetone

N-FERE-N-AR R R, (83)

FHMEHM, (65

2~ (5~Chloro—2-pyridylazo) ~5-diethvlamino- 2-(3-FH-2-MkmeB %) 35— k&

phenol
4~ (5~Chloro—2-pyridylazo)—1, 2-
diaminobenzene
N-Cinnamoyl-N-phenylhydroxvlamine, N-
phenylcinnamohydroxamic acid
Cetylpyridinium bromide
Cecylpvridinium chloride
Cetyltrimethylammenium bromide
CTMB = CTAB=CTMAB
Cetyltrimethylammonium chloride
(1,2—-Cyclohexvleneditrilc) —~tetraacetic
acid, 1,2—-Cyclohexanediaminetetraacetic
acid
CDTA=DCTA=CDyTA=CYDTA
3,3’-Diaminobenzidine
1,1’~Diantipyrinyvlmethane, 4,4’ ~-methy-
lenediantipyrine
DAPM = DAM
2,3-Diaminonaphthalene
Dibenzoylmethane
DBzM = DBM

Diethyldithiocarbamate

DDTC= DDC,

Diethylenetrianmine

den = dien,

Dimethyvlglycexime

Dimethylsulfcxide
Dodecyloctylmethvlbenzylammenium
chloride

Dipivaroylmethane

2-(3, 6—-I»isulfo-8—hvdroxynaphthylazo) -1,
8—dihy droxynaphthalene~3,6—disulfonic
acid

Diiethvlenetriaminepentaacetic acid
Ethylenediaminetetraacetic acid
Ethylenediamine
Tris(dipiraloylmethanato) ~europium (Il )

Eu~-THD = Eu~-DPM

HHREY, (148)

4-(5-F -2-MErEEE) -1,2-2R
HEE, 148
NN, (83)

@A Bk, (87D
At kedtnkeg, 7D
BN = e, (37D
it EE=F4, 67D
L2~ RN P,  (167)
3,3’ -mHEBERE, (@1
1, 1-2%B e, (382
2,3~ & k2%, (272
“HEPEEHEE,  (65)
ZCECBRA LR,
(303)
TZE=ER e
T__Hiks, (264
THIER
ST bR R L W R R B,
(375)
TR e, (65)
gkmao, Qe
OO, 61
LN LE, (187)
ke (10)

= (CHEREERR MDD 7D



Eu-FOD

Eu-TFMC

FOD

FTA
GCR
GEDTA

EGTA

GHA

gly
GTB
HDEHP

HDTB
HDTMB

HEDTA

HFA

HIDTA

HNB

IDA

INT

IPT
LCMO
LEMO

*  FEXAHexyldecyltrimethylammonium bromide, 4 {i——3i% 2 1%

Tris (heptafluorobutanoylpivaroylmethanato = (L T BEAR LB T 5e) $ (D>

~europium (II)
Tris{3~(trifluoromethylhydroxymethylene
—~d-camphoratoJ)—europium (I)
Hepta.fluorobutanoylpivaroylmethane, 1,1,
1,2,2,3, 3~heptafluoro~7, 7-dimethyl-4,6—
octanedicne
HFM = FOD = Hfod = HPM
Furovltrifluoroacetone, 4,4,4—Trifluoro~1-
(2~fu-ryl)—1, 2—-butanedione
Glycinecrescl Red
Ethyleneglycol bis(2~-aminoethylether)N,
N, N’, N’~tetraacetic acid, Glycoletherdi—
amine—tetraacetic acid
Glyoxalbis (2~hydroxyanil), 2,2’~(Ethane
divlidenedinitrilo) -diphenol, N, N’-Bis
(o~hydroxyphenyl) ethylenedimine, Di-
(o~hvdroxyphenylimino) ethane
Glycine
Glycineltymol blue
Di (2—ethylhexyl) —phosphoric acid
HDEHP = DEHP = D;EPHA
Hexadecyltrimethylammonium bromide*
Hyvdroxydodecvitrimethylammonium
bromide
N~ (2-Hydroxyvethvl) ethylenediamine—N,
N’, N’ ~triacetic acid
Hexafluoroacetylacetone, 1,1,1,5,5,5-
hexa fluoro-2, 4~pentanedione
Hhpd = HFA
N-(2-Hydroxyethyl) —iminodiacetic
acid
Hydroxynaphthol blue
HPM
Iminodiacetic acid
3~ (p-lodophenl) -2- (p-nitrophenyl)-5-
phenyl-2H-tetrazolium chloride, Indoni~
trotetracolium chloride
B-Isopropyltrepclone
Linear combination ¢f molecular orhjtal

Lowest empty molecular orbitial

77)
=3~ (CHEPERETD -
Wi (WD), (77)
LT Mk BT gL,  (65)

BE=HKNE, (65

HEBLPR, (190)
LTEEWC-RETE) M7 &,
167)

LB -BEEE,
(211)

’

HE®, an

HABEERE, Q)

W (2-Z#ED ) 8,
(338)

RICCERE=P, 37D

BARETFTRIE=R & 37D

N- (2-BZHE) kN, N7,
=, (167)
NECEENE, (65

N- (2-F3 W LR,

FeRFERE, QT

wenn b ey F4E, (10)
EEHETTR, (713

MR RSN G, (226)

B-RAEEREE, o
STEHEEN AL, Qo
BRZESTHE, G



MBT
MIBK

MTB
MTT

MX
MXB

NaTPB
Neo—-TB

Nitro-TB

Nitroso-DMAP
NN

NTA
3-OH-PAA

PAN

(S-PAN, O--PAN)
a-PAN

p~PAN

PAPH

PAQH

PAR
PC

PDT
penten
PDTS

phen

2-Mercaptobenzolhiazole
Methyl iso-butyl ketome
MIBK = IBMK
Methylthymol blue

3~ (4,5-Dimethyl-2-thiazolyl) -2,5-di—

phenyl-2H-tetracolium bromide
Murex!de
Methylxylenol blue, 3,3’ —-Bis(N, N—-di
(carboxymethyl) —aminomethyll-p-
xylenosulfon—phthalein
Sodium tetraphenylborate
3,3’ (4,4’ -Biphenylylene) —bis(2,5—
diphenhl) ~-2H-tetrazdium cnloride],

Neotetrazolium cnloride

3,3’-(3,3’~Dimethoxy-4, 4’—bipnenylene—

bis[2~) p-nitropneny!) -5~pnenyl-2H-
tetrazolium cnloride],Nitrotetrazo~
liumblue cnloride
2-Nitroso-4—-dimethylaminophenol
Calcon carboxylic acid, Patton and
Reeder’s dye
Nitrilotriacetic acid
3~Hydroxypicolinaldehyde azine
1-(2-Pyridylaco) ~2—-naphthol, a~
Pyridylazo—{S-naphthol
2~(2—-Pyridylazo)—-1-naphthol
4-(2-Pyridylazo) ~1-naphthol
(Pyridine—-2-aldehyde) ~2/~pyridyl-
hydrazone
(Pyridine~2-aldehyde) -2’-quino—
lylhydrazone
4~(2~Pyridylazo) resorcinol
Phthalein complexone, 3,3’ -Bis(N,

2-FHELFE I,  (322)
4-FE-2- % (29
PETHEIE, 182

Bb-3- (4,5~ -2t W)
-2,5-Z3KEMEM (226)

LB, (228)

FE_FEE, (190

(388)
(228)

S RR N,
AL F AR,

iR, (226)

N-di (carboxymethyl) -aminomethyl]-o

cresol—-phthalein’®o-Cresolphthalein-3,
8’ —bic[methyliminodiacetic acidl,
Metal phthalein
Pyridyldiphenyltriazine
Pentaethylenchexamine
Pyridyldi (4-sulfophenyl) —triazine,
Pyridyldiphenyl triazine sulfonic
acid

1,10-Phenanihroline

- -4-— R B, (237

E-HEg, (110

RI=ZT®, (167

-Edhubr-o-FREENVEE, (214)

1-C2-NbnefEs) -2-288y, (142)

2- - {RE) -1-25 BY, (147

4-2-BERERED) -1-25 By,  (147)

(feng-2-BEE) -2’ -ubne i,
(218)

(b rg-2-FEL) -2’ ~-YEukER,
(218)

-k {EED RFE B, (5D
BhEBEAF, Q713
bR,  (252)
RZ#ENRE QD
ko R A R, (252)
1,10-FE5 0k, (240)



PMBP

PPDT (PAT)

PPKO

PR

Pr-DPM
(Pr-THI)

Pr—-FOD

Pr—-TFMC

PTA

PV

QAQH

SABF

SAPH

SATP

Semi-MTB

Semi-X0O

SPADNS
(SPANS)

STTA

TAA

TAC

TAM

TAN (o-TAN,
B~TAN)

TAR
B

1-Phenyl~3-methyl-4-benzoyl-5—~
pyrazolone ‘

3~ (4-Phenyl-2-pyridyl)-5,6—diphenyl-
1,2,4—triazine

Phenyl-2-pyridylketoxime, 2~Benzo-
ylpyridine oxime

Pyrogallol red, pyrogallol :ulfonaphtha-
lein

Tris (di pivaroylmethanto) —~praseodym-
jum (1D

Tris (heptafluorobutanoylpivaroylmetha~
nato) ~paaseodymium (II)

Tris(3~(srifluoromethylhydroxy—-methy—
lene) ~d—camphoratol--praseodymium (1)

Pivaroyltrifluoroacetone, 1,1,1-Trifluoro~

5,5-dimethyl-2, 4-hexanedione

1R -3~ P-4 FE PR -5
nekE, (76)
-(A-EH-2-MpnER-5,6- 2 KK
-1,2,4-=8, (256)

- RPREuLnels, (249

HEE=EA, G
= (CRRBEF R £ (I @)

= (CHETRERREER 58
# (M) @D

G-CRPERE T -a-
ERERIA (I, (77)

XBE=HRE, (65

PTA = TPM = TAPM = Htdhd = Hfhd

Pyrocatechal violei, Catechol violet

(Quinoline—2-aldehyde) -2/ ~quindylhy~
drazcne

N-N-Bis (salicylidene) -2, 3—diaminobenzo-
furame

Manganon, o—Salicylidene aminophenol

Salicylideneamino-2~thiophenol

3-[N, N--Di(carboxymethyl) ~aminomethyiJ
~thynolsulfonphthalein

3-[N, N-Di(carboxymethyl) ~aminomethyl]
o—cresolsulfoanaphthalein

3-(4-Sulfophenylazo) -4,5-dihydroxy-2, 7-
naphthalenedisulfonic acid

Thiothenoyltrifluoroacetone, 1,1,1—
trifluoro—~4 (2—thienyl) —~but-~3-en—2-one

Trifluoroacetxlacetone, 1,1,1-Trifluoro—
~%, 4—pentanedione

2-(2~Thiazolylazo) ~p~cresol, 2~(2—Thiazo~
lylazo)~4-methylphenol

2—-(2-Thiazolylazo) ~5~dimethylamino~
phenol

1-(2-Thiazolylaza)~2-naphthol

TAN=0-TAN= 8 -TAN
4—(2-Thiazolylazo) —resorcinol

3,3’~(3,3’~Dimetnoxy-4,4’-bipnenyly—

BEZBE, (@23

(-2~ R) -2’ ~weukiz,
(216)

N, N"ﬂ**@ﬁéﬁ“zﬂ 3“:ﬁ§
IR, (214)

KRB EEMELE, (214)

ARG EEENE, (328)

3-IN, N-Z= (RHE) -&HE
-B BEREk, (182)

-V, N-Z (BHBE) -ERE
-40 P EAIERE, (182)

- (- HREXRMBRD —¢,5-28E

~2,7-2E k8, (116)
FmaksEny PRE= N,
(324)

=#HELAM, (65)

2- (2~ L (B R0)

~4-BIEy, (128)
2-(2-MEMB L BRD) 5~ F R
EHEB, 158)
1-C-BEM L RED 2258,
(158)

4-(2-BERE LB Al 2 Er, (158)
POfMe 2%, JOMs2:,  (226)

(|



TBP

TBPO

THEB

TEHPO

THF

TIOA

TLC

TMIK

T(3-MPv)P

T (4-MPy) P

TMS
TNTB

TOA

TOPO
TPAC
TPB
TPC

PP
TPPC
TPPS;

TPPS,

TPTZ

tren

trien

TTA

lene)~bis( (2,5~diphenyl)-2H-tetrazo—

lium chleride], Tetrazolium blue
Tri-n~butylphospnate
Tri-n~butviphosphine oxide

Tridodecyleithylammonium bromide

Tris(2—ethvlnexvl) phosphine oxide

~d~camphor

Tetrahydrofuran

Tri-isooctylamine

Thin layer chromatozraphy

TMTD = DPM

Thio—Michler’s ketane, 4,4’-Bis{(dime—

thyl-amino)-thiobenzophenone

o, B, 7, 8—Tetra(3—-N-methylpyridvl)
porphin

o, B, 7, 0-Tetra(4-N-methylpyridy1)
porphin

Tetramethylsilane
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