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ZE# : Pentafluorophenylhydrazine (PFPH) & O-(2, 3, 4, 5, 6-pentafluorobenzyl)-hydroxyl-
amine (PFBOA) W/KAHES TNV A= VvEEYDOH 22 a < b 757 4 — (GC) FMEaREs L
TTLNITHEZB LU TS, v vbE&ipe PFPH & %0 ik PFBOA & OfE& Rt L 228 T
PITHETL, AR ERBECAEZCHEI N, BROFAIMEICRET R 3, BEEKTEEA
BARTZETH Y, BOEREL2HETIICDEERTO GC SEEMSIETH H, T EBFHERT
RBETH 5, MERIGICE D syn-, anti- REERZERT212D 2008 -2 252 30 vR =ik
¥ b D%, PFPH il PFBOA OB TN TE D, HEMARSEIFMCHETL, #HFEENI D

B EWVHFIEZRE D, PFPH & PFBOA 34 VK = WEAMOMES T 5N T 3,

FERE 270 b FT 74—, BT ovBIVR=VRE, U2 T VFob RS0, Ru4

T ueRvovtEe Ty, FEKY (r23)

Development and Application of Fluorine-Containing Reagent in

Gas Chromatography of Carbonyl Compounds

Keiko KoBavasHi and SAaTosHr KAwWATI

Ann. Proc. Gifu Coll. Pharm. (1983) 32 : 15-19

Abstract : Pentafluorophenylhydrazine(PFPH) and O-(2, 3, 4, 5, 6-pentafluorobenzyl)-hydro-
xylamine (PFBOA) have been found to be excellent as a derivatizing agent in the gas
chromatographic (GC) determination of low-molecular-weight carbonyl compounds in aqueous
solution. The reaction of carbonyl compounds with PFPH or PFBOA proceeds readily at room
temperature to yield derivatives extractable from the agueous solution with organic solve-
nts, and the complete removal of the unreacted reagent is easily achieved. The resulting
derivatives are stable in organic solvents and very volatile, and therefore the GC separation
can be carried out at low temperatures. Also, the derivatives are extremely sensitive towards
the electron capture detector. Some carbonyl compounds react with PFPH or PFBOA to show
two peaks corresponding to syn- and anti- isomers resulting from condensation reactions
with them. The utility of PFBOA is compared with that of PFPH. The formaton of the

PFBOA-derivatives is much more easily achieved than that of the corresponding PFPH-
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derivatives. The PFBOA-derivatives are also much more volatile than the corresponding
PFPH-derivatives, and therefore the GC separation can be carried out at lower temperature.
PFPH and PFBOA have been applied to the micro-determination of various kinds of car-
bonyl compounds.

Keyphrases : gas chromatography, fluorine-containing carbonyl reagent, pentafluorophen-

ylhydrazine, O-(2, 3, 4, 5, 6-pentafluorobenzyl)-hydroxylamine, derivatization (Ref 23)

A2 m< b 574 - (GC) 13 FEHERUBENSHFEING CLICIIFEL TSz, FEEARBOHNL
B R EIMICEA, BEER R UBNMRRY Y, RHBCET2BE2ENI L & uLicd Y, FHEMHR
JGIRERMICHETL, BNARYEBRERAE L ONMPEZSTH 5 L EHPEE L, GC Almv K= V3l LTI
methylhydroxylamine, butylhydroxylamine, benzyloxylamine, hydroxylamine, 2, 4-dinitrophenylhydrazine
BEBHOLNTEIH, b DORELEDORIGIITEA EHBERPTEST USRS (K, MBS BN
bb, & QTHEERET OWEDH DT DIKEBART b HEICSUCHET T 5 FEERAEDOFAESEENT, T
Ut BT 64 T&E U 12D pentafluorophenylhydrazine (CeFs-NHNH2 : PFPH) 1) & O-(2, 3, 4, 5, 6-pe-
ntafiuorobenzyl)-hydroxylamine (CeFs-CH2ONH2 : PFBOA)2.Y ThHh %, ARz T vz GC v K = VER
¥THhs PFPH & PFBOA %2Ibh LS, 205 0EERISHEZ/EA LI,

1. B72vENMVRNVREOFR

G7 vEANVE=VERETH S PFPH & PFBOA & GC BfEAREL UL TEZLOFEEZB LTV 5,

1) KIEEART RV E = vk E DREGRISBEDTHETT 50 HERIT OF  id—fuc ks RS TH A
il shiz v, TS KEEIEEMKBERDOE £ TRICL, HREECHE TR FEARCHEE T 28%
DFIFKESOOTERTh %, ESFOTVFTE R, by, 7 MBI EDQKEE D VR = vibEWe U T PFPH
& PFBOA ¢ a8k IETH 5,

2) PFPH i k0" PFBOA & OFFHE A, ARAEICK - TAGIKHIE SN %, 0.2-0.3ml &5 DROFRE
B XD CHMRD OB RS BRERIE L HR5 C Litie b, & EICEBEEAEAN SV i & 5 THHitgEL o,
AR U B2 DG FYE 2HRETIAMNIER OGNS C & 3 BB L VAR TS %,

3) @F o PFPH < PFBOA i, MR T CHMABEHE T2 LICd o TR T EWTE 2, DT ERD
BEEOHREDOHEAMETH D, GC DI EEAEL L,

4) ERFERL DD THEAETD %, LI -T, EEETO GC JHEGHETH 2, DT &id, HHE
FHEHD GC 2AJfRICT 5 L & 2EET %, PFPH & PFBOA 23¥#o b x5 o4 FED GC AMmaRE s
UTEHEINTEHTD %,

5) HRFBLABZETHERHE (ECD) icsbd TERBETDH S, ZOMHEDID pg (10712g) VAVODESR
DSHBETH b, AR OBIMETITCGEL TV 2,

2. KBEEEDFANVLK=ZNEEDD 6C NDERICET 5 ERHIE

Hoshika %% ¢ Muto 42 (227D KRS # v £ = v {b&¥ & PFPH Of& A0 tr & RUGE % Hik
Utlo 15 DREERIGIE 2 & 7 —ov L0 ) FRBEARTITbNL I, HEH LI C1-Ce DISEMD 7 V7 E L
b oh e HE kAT PFPH %2 KIS &4, PFPH & 7 v K = W LAY O A RIS IKIERT  BRBICETT %
CEEGHTHLMTLICY o S5ic, PFBOA tOMERIGS 2558 (PH 4-6) T—E#ETLLT <, £RY
W& hEFYET, PFPH OBAX h30°CV Y 7 2RETRIEIFLL ik 6N A & LI INT, #E
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ORIGHIC DV TH, 77 e ¥ EDORIGRERBTETT 55, 7 b rEFTFoKE {83 RENIGIRET LI
¢ {1t %, PFPH & PFBOA & OH#Tit, PFBOA OhMEVRIGHZRL, £RMELETH S, PFPH,
PFBOA OME—D/KREI, FERFED BV K = VEEYRTH U syn-, anti- RUERDTEIRITE I 28D -2 254
BCETHB, LU, EE =2 2FALHBRERBIRGCRE 2 —EIR CQEERN 285 HREZTR T

3. I A

3-1 steroid, prostaglandin ZDftt®d GC \DILH

M steroid skovE UEERIERICEL, GC Hck sMBEER2EMNE LT PFPH & 5 FEEls
Attal 51 itk hE» THRE 3N Tz, M estrone % PFPH & » & v —)v « BiEW AP CRIG S &, ECD 2B
T 1ng O estrone BAIELTAEE 2 b, BEMOHOHMEERESHEY SN, R PFPH ZHWNT estrone
& estradiol ORKEEMSTONT , MHEFR20pg O estradiol OBEHPBAREL L5 70,

PFBOA % izfl& LTz Koshy 58 %35 3-, 17-, 20— ¢ monoketo, 3, 17 &3, 200D diketo 7z K11fED
keto steroid {z oW T, keto HDBIRA oxime (L2 L1z, AR ) o H 65°C, 30T HTVY 7 A
4 LGB L, 230-250°C T GC 4rHi%f7.>, testosterone D 0.1ng & TEHBEICHIE SN, BIFIHET
b b FEMKIXBIC S TEICH, 3-keto steroid 25 syn-, anti- RYEEKBEL 5120, BEI/ v bTTT7 4%
PR 30l TR L T b, b b I4EFRD 17-keto 3 % # > dehydroepiandrosterone MER 2) @M U124
Cid, 8 EMED steroid it>WT, ¥V v 60°C, 1h, PFBOA &G aw7cth, BRERERRETLIHER
BRAF9 G L, R 258 EHBNT, 10D keto ZFILABEEIC & H PFBOA & IGHY, 340D OH %
i trimethylsilyl b3tz HEBIE 0.6-3.0ng ETHEBMELZRL, EICR, HHRERBETH 77, AERE
Fi> prostaglandin & thromboxane %» PFBOA &G+, 250°CTHRELICH] 9 $H b, ECD KHEHBKL
CEp bR pg T CHAEE S 512, FREc PFBOA TH#A{LEk, trimethylsilyl b9 25 b3 EMRERHO
prostaglandin OSHFIIGH SN, EERFAI/nv b rT7 T 4— 3227 bust b)Y — (GC-MS) ic& hfT
b0 o A 30pg 2 COMELSTEETH b, EYRRIHOEEALO prostaglandin FE & linoleic acid
BE#DT v FEEHO thromboxane OAEREOHECIGA SNz, HLY 4 v 2 A TH % arildone DIR, i
SEFRDAFIED BBE SN, = & 7 — v - kEERRH PFBOA & 90°C, 904y RUGHE A+ v, 275°CT GC I
IO MESN TV S, R 1.4ng/ml, [M#EF 6.4ng/ml & CHIEHTATRET, HREMR - BHEE L RBIFTH
1z, B-diketone #h> 5 cis-, trans— BEEKHERT 205, HoOW T2 2HOE—E -2 EUTHEINTO %,
v b MiEFFOYEE 3K geranylgeranylacetone DEEHIE? 1§ PFBOA iGN, ¥ Y v rH60°C, 2h
RIGXEA~$ Y Ui 270°C T GC HBET 2 5 EMNHE SN T b, CDBH, cis-, trans- D syn-, anti- 5
Bk 2 ERT 51D 4DD¥ -2 257, GC-MS ©7 774 b4 % m/z320 DY —rREALET S L, cis
th anti- BYEAIT syn- (KL b 8 {SDME BRI, HIFER Ing/ml FTHEETH b, pharmacokinetic ~GH
It

3-2 KBAMESFHLAZIEENMD GC NDITH

KBERPOESF 7 V7L FE1EY b oD GC ADIGH O IO T Tic 3L, ae-keto B GC i<
PFPH® 35} ¢f PFBOA W %5 T 5 BB RFUMAME, S5V T I AZ UL Y VR F v VESEAF VLS
Niz. 8 FME®D a-keto §ns PFBOA & K¥EMKAERIE, 300 TRIGL, 130°CT GC JHSN TV 5 W COHE
b syn-, anti- BYEADERICHES L double peak HEZ SN 555, ECD AlEW & b #EHE LT 10pg £ TH.
BTk, BEEREHFTH 515
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IKEBAFD HCHO & PFBOA OJGHEEHCHE ¢, MERIGZHEL»ICHEITL, WHEERYIE GC Siissnse
£ EHLRBIPOBERE HCHO OAWTCHE L (IGH SN , 2 OREAERYI §i—v -2 %251, ECD
REODTHNBEZRTICD, RELBCHN &N X 51, HCHO %24RKT % Mk ORIGIC ¢ DFEEIE X b
TEHTH %,

3-3 {LEREOFIA

WHSEERINT L b BV R = VB EERT 5641k, PFBOA & OIG2#&H GC ik b #lliEzd 3 2 &8
T& 5, HEAE UTLLAVWSN T3 guaiacol glyceryl ether(GGE) 1338 3 o £k {kic & H HCHO & 2-
methoxyphenoxyacetaldehyde (MPA) %24R4 553, CORIGERFIAL, KEHEDOK X GGE @ GC #HIER
PFBOA ZSEINTEM SN o 10918 = v HERE(L#, PFBOA LfEd S, 80°, 190°C & GC D4R
BRABC itk HCHO & MPA L OMEDERNSTRETH o 120 MPA i syn-, anti- KX T 3 2460¢
=2 %5% 50, M GGE OfF#ic & HCHO HliEds /v 2 — 2D3tfric k b Kx s B8 2521 318413, MPA
RUET AHHBHE IV I - 2DYHFES DI, ERESHOEEDNS,

34 BREMHOUNE

MRRCOERD ZMET 5 L Lk b, ZOMEEEZEETSC M T %, 20OHE LT monoamine ox-
idase (MAO) IEVERITE~DISIBYH 50 2D 1 FULRAEBEOFIAY Th b ,benzylamine (BA) 35 Xk ¢ f-phenyl
ethylamine (PEA) &, MAO 2 & b benzaldehyde, phenylacetaldehyde % #+h ZH1 44 %, BA & PEA &
DORBEICT b3y FY 7HEO MAO 2{EH 3, ER#% = 22— Ki#grh PFPH & %5 T 1h KIG#H, Wa
Wik 190°C T GC ik b FEERIE L 120 D 1618 & MAO FJish 5 48T 5 HaOs wWEHL, # 4 7 -t
T catalase OEFI¢ HCHO %%, ch%» PFBOA l#4 X®T ECD-GC #4#H %135 4 DTh b, O}
BRMATE MAO BHAEI S 50 2 BEOEE 2 AT 5 C EBSARETH 5. %72, Dyruvic acid (PA),
oxaloacetic acid (OAA), a-ketobutyric acid (2-KBA), a-ketoglutaric acid (¢-KGA) » £ & T2 &
iz & b L-glutamate dehydrogenase (GLDH) & aminotransferase OEMEMSHEIEIN T 313 , PA & «-KBA
1 syn-, anti- {K, a-KGA & cyclization LEG¥2IEL1202 DDE -2 BEL B0, ¥ -2 OMPAEL -
keto B2 2 nmol ¥ THH SN T%, GLDH FEHEic o0 Tk, ER#Da-KGA % pH9 ¢ PFPH 5345 ¢
S &Y microunit ¥ TOFEHENAEIN TS, M 0.2ml F1D GOT 35k ¥ GPT DEEERM: S ME 1D X
NT0 %, RFIHEEL ST~ W ORER CIEMCHIENSTRETH %, C DG & LT cystathionine, homo-
serine % AP & U cystathionase ic & h AR L7z 2 -KBA ZHE W §2% ¢ ik b, cystathionase DEYHE, 7
NETNO Kmfll, Vm i &ooh, EMRRMOBEEE2BE LI ECS T v O - BRICIWLT cys-
tathionase DFWEMM 2R U1, FEOSTET HE 0.25ml /1 5nmol ¥ T L-cystathionine Ml s AI4E
TdH A9

35 BERMICEFALLAE

FERRRST DA\ TRERER 2 /Ef & ¥, Z O4ERY % PFBOA & DAL LMD 3 2 Lic X hllEL
&9 ETBAEERS OWBEREESKE SN, HIFCRFE LU TERE SN T2 D-amygdalin (2 B-glucosidase
Tk bk st benzaldehyde %ifEpts % 72, PFBOA Mi&fke U TRE & < GC i 23fibh 1220  FID i
100ng, ECD & 10pg OEFEAIC & 5 D-amygdalin ORIENSTEETH 5,

H202 12 £ % 7 — WVFFET, catalase OYERICXHGE® HCHO 24K T 50T, AL 17z HCHO %» PFBOA
ERIG S, GCAHMT S Ltk h HaOz OF UVVEIFEESZRINI D | AEIZSHEEIET catalase FIS08E
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tetzd, PFBOA ZiE#h 64 37°C, 304G &, catalase )5 & PFBOA &G % FRICITY, W&
HERRE A % A, 80°CT GC THMENTIRETH » 2o ECD iz X b 3% 1 ml A H202 10ng % TOHIE
DHREE D, TR Ve VR EIERETEVHOR R LA LRI LV EBKEDRFD—DTH 5, 35
W, NEFY UM TE BcY), MERCRAPDOFDEHDYIE 220N &S REOHRTH %, RIEZMIBFH
@ glucose?? ,uric acid?® OERICIGHT AL W TE, BEFE & LT glucose oxidase F 121 uricase Z2/EFH X &
AR LU T2 H2O2 % HCHO & UTHIE L T2, PFBOA (242> 5 N4, oxidase Z)is, catalase &, #i&EIGD
3ODRKIGHAIEETH 510, BIFRMHTH Y, DoV CHEDHIHRE &% 5 12,

4. S5 HEORE

GC DWW F=VFEBERMRIEE LT 7 v E2 G AT PFPH, PFBOA (oW Tib~rz, HKEEACOFRBE
EDZNC &0 b KBRS OBERBE I N T X 1225, PFPH, PFBOA (2721 5 DEECHNIGAILLDTH b,
¥z PFBOA G & #iFEC 9 <, BERRIG & B S B IERR D OBMEEREFEICOVWT, SRETET
LA BEA~DICHBIRREIN 5,
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