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Pentachlorophenol Derivatives as Weed Killers

Toshio Sakomura
Hiroshi Tsunoda
Tadayuki Takao

Nine derivatives were prepared for the purpose of the present studies, and a series of tests were made for
the herbicidal effect of each. The assessment of the effectiveness was made on the effectiveness of each
derivative on the inhibition of the plant growth and weed seedicide.

The solubility of these compounds in water was low, and the range of their vertical movement in the soil
was narrow. Their herbicidal effects were, however, found to be about equal to or less than that of
pentachlorophenol.

Among the compounds so tested, amine salts exhibited the highest activity of all, while the salts were
found to be more effective than the esters.

It was also found that the protection or covering of the free hydroxyl group generally reduced the herbicidal

activity of the compounds, showing that it is indispensable to have pentachlorophenxy portion in the molecule

to be ionic for the compounds to produce herbicidal effects.
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BEHE L TCOPCPE, /¥ ZOMDMEER
Mic B E AT 508, —F, KRae LCTRBEIRED
Z . HERCRT ABEBESTEAE L, KDL
FOMEAGRDENBC &, HERPEBT D0H, ENG]
AL IR RN C &, SO FEESHENC &R d
BHTFEND, BHSOAI, PCPHEMERELT
R, 2RSOREDN < Do & BRI K D
Wb s & e NBCHELE), EORRNO—-D&L
CPCPOREBIKCHAELEO 7 /-~ VEITH D HIC
FHL, chick v P EBT, BEHROFET, KA
DIV VPCBREAMOEREAME LT, IEHOPCP
FEbEFRL T,
ENOFEMKT, TATIN, EBITFT VI NVET
HoHY, EOEEAEFHEMDEEHTCHY, OO

L OBRDHDICONTIE, BENB ITRERDRIER
HEXNTW D, & AW, T 2B DNTIE, EOR
BT 2T 2 B8H Y, AT NVOREICDY
1k Rosen BSOMES BH b, Fio, EOPINVEA—
FOBRAEDONTCIE, KROHEL BHO, TIha—
WVEROBRNE S CRENCET 2HREHD MO TH
5, LPLAKS, CNOHHEARDRETICONTI,
7w VERRD T ATV OGRPEES N T 2% fldiE
EREFSN TN,

ey, PCPHEGOBHER JUKREAE LT
O NERAT D& & B, HEPCBT 2 2OBEM
DN THEE L=,

2. RB 0O

(11 PCPHEMFDERK
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N &R L~=PCPHHEK

(1) pentachlorophenyl benzenesulfonate

(2) pentachlorophenyl p-toluenesulfonate

(3) pentachlorophenyl acetate

(4) pentachlorophenyl benzoate

(5) quinoline salt of pentachlorophenol

(8) 8-hydroxyquinoline salt of pentachlorophenocl

(7) triethylamine salt of pentachlorophenol
(8) ethanolamine salt of pentachlorophenol

(9) pentachlorophenoxy ethanol

NS DFEEILLTORIERIC & - THR, FEL~=
25, RURE OFERITTBE S L < —HL DT, #ib
EMTH D EEFER L=, F7= ethanolamine salt |&
DT, TRIWE SUFIHRBILZ AT MV OIER
POFLEHTH D L EHER Lz, BBANSFHEE
O FBFEI RN BRI 5 L30~67% DRI H - 7=,

(1) benzenesufonate D&

4 DEREDD D45, Rosen OEFFD 3RH O HEk
Lk, T4b5H, 80ml OV YD ic 20g (0.075mol)
OPCP (Ry/ =NV IOFELELD) EHERL,
ZC 13.0g (0.074mol) (D benzene sulfonyl chloride
BfRAINA, 30°C UFCHALARS 2 BHES
VAR, BEWEKCEE kR, ERLABRKE P8,
SHREE) — KSR CHE L, BTV & 0 HH L
7=o m.p. 158°C (ki 158—8.5°C)

{2) p-toluene sulfonate DAR

By 100ml &SP CP20.0g 2L, N
& 15.0g (0.079mol) ¢ p-toluene sulfonyl chloridez:
BAcma, BT Q0B aee<RiC LM
&, BRERT=F U X OFREL 2, mp. 157°C (Sg@kfE 157
—8°C)

(3) acetate DAHEL

KU Dy 100ml iz PCP27.0g (0.102mol) %%
L, i sekEENE 11.3g (0.102mol) % fnz, 40°C
TINHERIGS B, RCKEKICEEZEC L, ER
L7eibdh &7, KIEY — XYEW CLedth, Bz

ca@—o'HN+
B
@ ’

Cﬂ@— 0" (HN(C2Hs)3 )T
G @
@ @ .

e _N—0" N ChaCH ON
@ @
@ @

@ -0+ CHs - CH oM
T

LD HEHKL -, mp. 1561.5—-2.5°C (pME 1561—
1.58 151.5—2°C®)

(4) benzoate DERL

B2y 95ml i PCP30.0g (0.1183mol) %¥4§
L, Zic 16.5¢ (0.118mol) @ benzoyl chloride %
frewCma, 150EMRAE, KtKEKCEEEC R,
AR 7= L & P8, RIE Y — KRR C ot 8, B = -
N EOFER LA, mp. 162°C (SrfkE 162—2.5°C8))

(5) quinoline salt (DA[K

C OBEBEEL Rosen QHBICHE L, TEbbH,
400ml DR ¥ /iCiFE PCP35.0g (0.131mol) %5
L, 7 100ml O~ ¥ IC quinoline 17. Og
(0.131mol) Z¥EDPL 7= WER A A th, ~¥
VEROOBOKY: FTEIHL, 7°C ZThHHT L&
RO RO N, TREn—~FY L0 Lk,
m.p. 113°C (%@rfE  113°C)

(6) 8-hydroxyquinoline salt MD-&pK

500ml O~ ¥k 0.112mol @O H # PCP % &
@, & Nnic 100ml O~V EVIC 0.112mol @ 8-
hydroxyquinoline ¥R EAREMEZ2HE, R/ PV %
BRYDED#HeECHEL, 10°C T 2 L&
WESNE, BB /Y IDERLAZ, mp. 110—
2.5°C (7riikfE 112.5—3.5°C)

(7) triethylamine salt O&F

200ml @ x=— FLcEL PCP0O.1 mol ML, &
Uz 0.1mol D triethyl amine Zjn%, 40°CEREL
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Boss 1 HRIGS ¥R, T TN ERBDEDKI
CETCHEL, KAT 2EBRPBOENE, =X/~
K& DTS, mp. 134—5°C (HkfE  134—5°C)
(8) ethanolamine salt D&/

400ml @ —— T ER PCPO.1mol &ML, <
i 0.1mol D ethanolamine % 0%, 40°C< 1 Wrfajid
WS, T—TILERNOEOHACECTEERL,
KAT D EERBEBONE, =&/ —V—KIDERKL
#o mp. 191—2.5°C, TLROWOFE R &E2WCRT,

32 ethanolamine salt @ ILFRSH
FEEmfE C:29.34% H:2.46%
Sy HTiE C:29.11% H:2.31%

(9) phenoxyethanol MDHREK

[Organic syntheses |10 Z8E WL CRD LD AT -
Py A& /= 100ml WICA&BF FY DL 0.lmol Z¥A
gL, onic PCPO.1mol #I1A %o LIz s < mikik,
AR )~ VERE, Eklit, KKV AFNVFRNVLT I
K 100ml 3 LU TF L v 7 mibk ¥V 0.15mol &hn
%°C 100C° Chugh, B <IGALBHD BRFHIIGES ¥
oo BHIE, K50~60 ml Zpnx CT— TV THIEL,
2O T — TR E b %HilE Y — SR T L, T
FNEMELL, BONAERIE —~FFT L0
LA, mp. 92—3C° (rHfE 92—4°C)

(2) PCPHEHGFORHE

(SEEa %]

FEK L LW 4k 500mg Bl - —%&
30°C QEREHICERREL, »<TALEBYS S LR
B, BRUZVAR &R, HET L7 — £—Hil—
BHREBEL, TEL CBREEZRDE,
(ERERS LU EE]

RRFERER I TR T,

%3 PCPHEROEME

= : S IR
& # |l
benzene sulfonate 31.4
p- toluene sulfonate 16.9
acetate 14.3
benzoate 4.3
quinoline salt 61.5
8- hydroxyquinoline salt 72.9
triethylamine salt 307.8
ethanolamine salt 445.1
phenoxyethanol 16.0
LRI EEECH 20T, BONEEIHEEE

FHICEE R, Lo LRUHEC LD PCP OB
aRHBE 16.6ppm &L DD, c OEE X BhiE
18.0ppm/27°C & KEBNODT, BoNifEldBi L€
EBHcEx3EFEA5N D,

CORER,T I AOERESRBE T/ DIV
oY, TATNVEOEMEGRDEDP >, T S
B LU ) U HEOHRTE, KEEEOSH B ethanol-
amine & 8-hydroxyquinoline NENZENMOF & &
D B 9sE L, Frx ATV O R TIE sulfonate
> acetate > benzoate DIECEBE KT L o

(3] ZAHELTBRO TKIR] H&T rrexjo
BECRETHE

%ﬁ@&ﬁﬁ,éﬁbkﬁﬁﬁ®%<ﬁmwﬁ?5%
MFﬁ%L(@M@f,%@%E%%é@ﬂ?é%ﬁm
ﬂﬂk@%%#ﬂb6ﬂto%gfﬂkm&bt
Triton X-100 (iso- octylphenylpolyoxyethylene glycol)
EHEV, FREHMELTET 2V b VHREBTHDEE
2 5NEQT, N6 TRIE] B8LT r/y=l off
BledLED LD BEEVDH DR Lo

(B AiE)

FF AR CoTCld, B 9em QT —LICR
WAR20 g 20T, ENEFTEDBREDT X+ B IT

MY R VRO ENEN 10ml 2k, H50UDRE

0B RMR > C R E B TAR] 20E A EIR, Bl
bt&,éBkﬁh%¢L@ﬁ§%B,ﬁ%&O¥®@
E&IIDP T,

Fie [P xT] KD TIE, fHEltiE 300g &/ hEIS
o MCED, CNICHIZEDT X b YBIT MY bUE
BENEN 200ml &z, [/y=x] T 4ml & HRTE
L, EEkSEmGLoD, IIRRKCHESFH 2 REL
oo BPFEBRE TRHEL, [/Ex] DONTNOHED
2 FEHITIT- 7,

(EEERS S UEE)

BrEE & s 0 AKYEINK IS K T 2PRER (F 23 HHIER)
BRDTHERL, SICFRLE,

x4 ALHBIUEHNOEE (TRIR])

(%) |$1[¥ii?:liﬂ | SE R (R b ‘j"

FLALHIS L OVEAIDULE (%)
SR 0.1 14.8 5.4

” 0.05 6.3 1.2

% 0.01 2.8 0.0
Tabhw 1.0 4.8 16.4

# 5.0 24.0 41.4
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&5 FULAB IUBEAOEE (T/vx])

LRI JOWAIDIREE (%) | FFHHR(%)
RV 0.1 8.3
” 0.05 5.7
" 0.01 —7.6
Tebr 1.0 5.1
” 5.0 1.5

FUEHID TR Wt a8 L 25E, BHELD
BEMRICKH L CHEXRSPPHNMARLSED SN B,
TN VRO TRIR] b o0 =R, A H O
BECRRD, ZBRR IO KM E T 2 BEsH
HOELNTD, /¥ CNTIRFIH R &L
&, LA, T VBTN OB AT, [k
B OXEMERER:AEZ 2T NUTOMERLT
WD, HRICHT DHMAB LU T by O BB,
[ x] ORBROBER TAER] OBELD BbEIE
THLIPS, ARBIT T v OBEETI T/ v x|
OHRFLD TR OEMECH L TRELEEZSN
o

(4) PCPEEEDKEH (Z201)

(BB A3%]

PCPHFEHL N EN 100mg T+ b 10~30 mi
BIO MY b 0.5ml Bnx, KCHFRLC 100ppm
L, CNEISICHRL €508 & 10ppm K% 35
B, UESTEROBKEHRK S L, > — Licil
20 & &0, CNICHRIK 10ml 2z, BIE3)
BT LA TRIB] HPLEBMEL, 485
BOEEB ICREEREL =,

(SEERIERG LU E)

EBICRICONT, HEERBY BERZRL KD
MRERL, 21CRLE, £TEFEFEOLMERER
CDOWNTRDE, HRBOBEIC 205 FIFIEHELO
HRrs@oon s, Tabb, HECS HHEFEHKITTZ
TVHEOENL0E L, BEOF T I,
quinoline salt X0, =X FLEDF L,
benzoate 23 sulfonate OB CHERSFEEZ
SN D, RBHARARICHBT 27 b O F A B
p-toluene sulfonate B LY acetate [T DT 20ml,
benzoate =5\~ |3 30ml &L, OF LRI DT
T 10ml & U, b BB R KIS L B
SNEDDTH 505, HECITEH--ILH O R
PRESNNEESEN, b LY 0.5ml 1T 4 b

amine salt 23

dcetate,

o——e 100ppm FLAI
y—-=x 50 2 Z
60_
¥
1d1
E
B 40+
&
(%)
20~
O T F
o @ Bd 6 ® @ 5 ©
] FEGKOE N ©

E1 PCPHFEMD [KIR] ORRERES

@ : benzene sulfonate ® : 8-hydroxyquinoline salt
® : p-toluene sulfonate (3 : triethylamine salt

@ : acetate : ethanolamine salt

@ : benzoate ® : phenoxy ethanol

®

: quinoline salt

@® : PCP

10~30 ml &fn%, KT 1L WL AEKO M ER =%
EZ6DEBDTH B,

K6 FANCHERE N2 O ER
UL A EMRIAER(%) RIPREER%)

MY bMYFT 2 10ml 7.8 6.6
Y S 20ml 9.3 18.7
Y/ S 30ml 15.9 23.2

CORRERADEN T 2E, V) e Tx
MNAEBEMT2CEICX - CTHERERST L AERS
NDIPICAZ DH, CIBLSEYREDHELES 2
DNZDBHNKEN, K6 DRI, HAKINLT
TY b DOFEREDSEL p-toluene sulfonate, acetate 33
LU benzoate I HILHRA OFEMAED ZN & M
W 286, FIECBT 280K ELEZRLETIN
EESHEV, 5T, M1 ¢ phenoxyethanol @

(25)




AN AN T
PRSEANEANARLE A o E ) e

26 FEE RIS #8% m1s (1964)
&Eﬁ-‘@qj@ﬁﬁﬁ’ﬂﬁ%@K’)b\’C%@%ﬁﬂXlHﬂﬁ’a’:%ﬁé bt
80 T (K32 , FWLE& D quinoline salt & LU
. @,@ : 2,2,4-trimethyl pentane
®),®,® : methanol @
100 ®)
60 ®
& E g0
18 @
=2 % 60-
B 40 ~
% % g0
(%) 201
20 0
240 260 280 300 320 340 360 380
= H B (mpe)
3 P CPHFEEOBRILHR
0 ———T—T— T (3) RINHEOFSIFEEHEOBEBRE T,
D6 606
% oE koM ethanolamine salt 1233\ Cld, 320~340mu® RIC P C
1 Py=A v ic k2RI H S N 5 2%,  p-toluene

M2 PCPHFEHO [RR] ORMRMED

{REHENE AT IVEOENE BEEmICHIE T 52 &
¥ < HAS, acetate, benzoate DENL H K<,
sulfonate D ZN & FITEEEHHEREIN D,
SEEHFEFICHET SRENERT ZREER WL
+ % &, 100ppm 33 XF 50ppm DEE Tld KEFELD
faf%E =325, 10ppm OB EICIETD A DiEmE £ L
T B, RENEREE LHERERIERLAN D
ZEINTINBIE, 12 M1, 23 0H6RRLDK,
L2 ROMELS 10ppm I I T LBl A S & 58
B, EAAREORICE Bl [T OIEAUC
ST DRI D TP L TN EEALN D, EE
I0HREHO I VATHIRECBNT, LDENE
FHRO/ENEERIERICHT 2. )

K1, 2@ 100ppm EEICiT 2RERERRELT
AFEGOMENERET 2 S, HEELTANEPC
P@E%ﬁﬁ%%%<,ﬁﬁ@m%ﬁuPcP&ﬁ%i
FIFENUTCH B, CHICHL AT VB LT TV
A VOBEFESE DES, cNSOHERE. PCP
%Ewwm%ﬁmgmtuPCP@ﬁ%@ﬁ@%ﬁi%
m%%é%otméc&éﬁwbtwéc%Cf%%%

sulfonate, benzoate 33 X TF phenoxyethanol i, PC
P7 =% OWNMEEN. Lt > T, PC PHEHKD
M HORBICIE, HTHRO pentachlorophenoxy group
PB4 AT DEEHBRARCHD LFEASND, TA
FOVER SO T VI - VORENOETE, TEHEO KR
DU RN IE & » T enzymatic attack BELTDHE
D EHEEIND, AT NVEOPTI, TEHEER S &
25N5PCPT =%V QESHEMIC £, amine salt
#% quinoline salt X 0 BREIE L, —T, quinoline
Y 1 % enzymatic attack 2% BN EZOLND 8
DEIEENBE, TATIIVEAD
rh, acetate & benzoate DOM.EINT, ZhE&REFRIC
W9 DBE TR EHAETRT, Tibb, EREER
BT acetate 03, IREMHERICEL T benzoate
MHEEE Rl 2D, VSRIDB 2% BE T IS RICIE
EMTERL,

(5] PCPE#HOKREN (20 2)

(=B A]

(4] OERC BN THBL &P C PHFEEDHHRRE
(100ppm) &, CNEKRTHRL CABELE S0ppm &
LU 25ppm RO 3TEEEHAR S L, HH
L/ MBSy BR300 g & & 0, CNICHRK
120ml %z, [/E@x) BT 4aml %HFEEL, 7KK

hydroxyquinoline
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DEfRL DD, ERNTEEL &,
(ERERLS LUV EE]
1A BCRFREREL, BHFNFIRE RDEERE
AR, ENK LD &,100ppmIC 331 D FEZEMH

o——a 100ppm FLA|
x—x 50 2 =2
o—o0 25 2 Z
80
7% 60
IF
w
il x
40
(%) \
20- g
TFL G T & A e &\
@/@@J@@ / ©
», 1..
FEMKoHEE
__20..

B4 PCPHFEMD [/ x| HEEIHIT

I TRIE] OEMEHESERL G LA CHEUOHERAE
RUED, FHOEENMET T 51D, amine salt O
MBI 2ECAE T L, 265ppm DRE CIXHICFEF &
RAET D EEZONDHRVBBEONAEC 2, TR
DEGLELILEDETHD,

FHEHED 100ppm (BT D [/ x| FEFMiE=R
W, TR OEMERER S SFELOEDE R~
A, COCTEE, TKIE) CRbd 2RI — iR M
RN T2MENOIEEE25N20C, PCP#HE
EOMBEN ORI L, FAREL, [KEMEEOW T
HUTH, KA —DBIFC L2 C &5 R LT

W2, TRHH, PCPHFERORE NI, HEETZ
NI FEF, FMBE OIS T 2 EMEESF D
enzymatic attack I X235 DEEZSHN D,

ZFEED [ /x| T DFFGT & TRIE
R EMERENERE TS &, 100ppm ORET
R = DS, 50ppm CIL-EDEADNLT L b BB
T e LT 25ppm ICEBT D FE 2 #1H i,
10ppm FERIC & 2 EMRMENIL OBLTHD KR &
Bot, M1EICRACRINTH D RETHRKO
ENTHDB, CNELHECHTIRECIRES D &,
F=E AR TR 2K 100ppm DOWELL, HEIC
%L Cld 50ppm &2 0, FAK 4K DK 100ppm
OEETFIECH L C40ppmes KD, TR H, TRR]
1 CBT DEEEFOEARE T E. LD
T, WEHEEE T, A XD FBFH M R
PAENI VS FXD LIS THE, COEHEL
T, [/ex] fFs [KR] BFL0bEACHT D
REHERB N BT DI OB UAHEFN & B,
BEFOROAMEOEMCNTIENEOERCLD
D EELE L, HBEMEKRBECR N CEFEMHEE I
amine salt QFEEHIH NP EMRILEN L D4 SR
HEPTH, LA 25ppm EEICEBTCIL, amine
salt (LA /x| ORFERELCNDISCE
bNDOT, EFINDIEROIEGHB—HNEL-THD &
Ez2oN3, TRHOL, [/JEZ] DT 5mm L
FHELZBDERFELALLLEDT, 11AKOREM
M EBRZDIRH O bNRER, @FEFHCHT D
5mm L) EOREHEEPEML 2D EHEE L2, L
PLERER OB ETORP - 20T, &FEFHEX
LI LS a BRI RO T amine salt OFEZFHIH
PBADENBNPEIDPHALP TR, BBEAHFOD
WHROIEHNBEZOSND & T5 &, quinoline salt 7z &
KB ZOIEHBADSNTINVETTH D2, K4d0
o [ /¥ ] OFRFREDEPASTZN, O
R & LT, ZEAIPOZEREELS amine salt L0
quinoline salt KRN TENEEZ B L DLL A amine
J4RE & quinoline TUREDEFRDOIEHHDZERICH L F< D
DEFEBELE, HBR4ER1EWHT S &, acetate
DFEFEMFNSIH5 benzoate DL NEL GO
BanNsg, HERCEBT D KD FEED acetate [T
WCIORTH2E2HERDONDIBNHSRTEL,

(6) PCPFHEGDHZEROEHICDOWT
(S2ERA3%)

B (P C PHEMELORESR BT IEH KO0
) BEHOR1I DXk, 77 F—Ft EiCH T AEE
BAERD, V)i =— 7 —7&EHNTRAKLA
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W olkel, FREBNTONICHERBEL0g 2101,
EEHEEIC L VRS E HEREE TR R, £
HOPESE ((4) OEBRCHEL 7= 100ppm OB D)
50ml % -HEEFECIA, BEXKL, —REERE 108K
1O CRASE, I~ HHELCrOREL
NIEIC 1cm, 1.5cm, 1.5cm QESIC3FETT L 0,
CNIC TR 2 BELT, BES B HRIEEREXR
Diz,

(RRAERE LUEE)

miaER (K28R CHRERIOERELCENT,
(kiR | ORMERERD [7 1] B3FLP DT,
A EQOERTIIZERRBERE KD, (X5 &)

1004
o—e FHEEE O~1em
—x HIRIRRE 1~2 .5em
o——o FFE 2.5~4. Ocm

BB MBS (3]
2

% 40

20

(=)

®5 PCPHFEMOIERCEY DBH

SN d B & benzene sulfonate BT, BHIEAIOD
#1 BRI RERI, #H2 BRIUESRBOLNIC
HRTEL RN EBO0 D, T bbAHEA L BIE
Ufﬁﬁﬁ@¢bt%26ﬂéo%ﬂ%@ﬁiﬂié&
s r, amine salt FOPBBENHO, CNEHL
quinoline salt & LT phenoxyethanol 73 Z1&i3, BENE
PRUE &R ERDSIE, p-toluene sulfonate, acetate
33 X (F benzoate i i, §@§ﬁ§@5;5m%25
not, BRI X 2HESHOHR S L AL, F7e
benzene sulfonate &= 2T, 21 B X DIREIIRD
SRRV, KO CRG»E1IBOMREERE X1D
100ppm BT LR T, FehEETD

AN DN CIREREY EA LT D, CHEHS BN
CUE - DEEFIEEE DRI 1 @ 100ppm DHyE D 1Ak
EP@%%‘J‘Z%E&V)%%b\?‘c&btﬂﬂ]%ﬁéﬂébi, benzene
sulfonate 7FITiE & A CFHERBSEML T AL, &
OEANDHEMBE L E HOCEN DT, ARBROHET
W C@%@@%@Jﬁéﬁﬁ?ﬂ‘?“é&i&bi@%ﬁ@éo
i B 2 EAOBEIME, LT EBEBAE
@%%K&é&%b%éﬁ,aﬁmsm<D%Eﬁw§
WM&M%R®%M&D%L<ﬁ€&otC&®@$
%, EHKHEREROERCRATDCLIITER.
ethanol amine salt DBEIMEDS triethylamine salt @-%
nIokchdrcrEELDE ULD amine salt
BEWEE, EORTOKCHT 2 FEMEIR & LD
w, AFIFRORFHEETH D, Ui TAHERAD
PREEDS & NEBTH i RIS D,

3. ¥ & ¥

pPC P%ﬁW&L(IXllbﬁi(fﬁ%ﬁﬁgéﬁﬂ9
mEOEmEERL, ZOEME 3 L CLEHOBH
Meaped s & ebic, TRIRL [Jex] 2HWTZ
NEFERDILELD R AR T D RENIC
DNTELEL .
(1) BERSEAOKICRT 2 WX 4 C  500ppm/30°C
LLFCH Y, amine salt % fRiJ\d 100ppm NFTHD,
@) HEREAOLEPC BT BHRREDDTI
PCPrRABEZEZIENUTLEALND,
(8) prEtEEAIOEE & R & OBIRIC DL, B
@%Eﬂ@lX?»ﬁB&U7w:~w®%ﬂ&@TC
NTWD, BEOP T, amine salt 5 quinoline salt
InH, F7 AT IVEOP T, acetate, benzoate 7%
sulfonate & 0 BREZHEIE, phenoxyethanol DR
)13 sulfonate DENEIFER%EEEADND,
(4) EEREROBREOFEHICIE, pentachlorophenoxy
group 25 ionic CHLOENMLBETHD, HEEHD
hydroxyl group A ARNTINE, BRENIMETID
ZEDRHENER T,
(5) £k 3K % H OBREIHNIFE &= REOHEMB>ED
enzymatic attack I 2 HDEEDLND,

%%K%ﬁ%@%ﬁﬁ&U%@%%K@tofﬁkﬁ
B EE N EFRECRHOEERT 2.

x Bk
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