Evaluation of Methohemoglobin Forming Potency
of Some Aniline Derivatives in vitro and the
Structure-activity Relationships
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HEM A F~%E S 7 Y (Methemoglobin, MetHb) mfEi,
MmEPICFAET 5 MetHb BT RDE % #% T, MetHb D2
HEET LIt EMBE~OBRBC I VOERIEh D, KIE
ORI TRENR(LEYE S LCE, EMBE, 7=V v
REEH, 7RI TEVEF, AALTxF IR, = hE SR
Y ESKHMLRTWAEY, ZhAbDSBEKRT =) VEHR
iz & 5 MetHb MfE’ B L OMEREEHIZOVWTIE, Hnb
ELORENDD . BERFEENL, »hoT, BRT =) VHEE
th &< & R H G HE S AR Balb/3T3 & O REBRENTOE
BERISC L -T, 7 =Y vHBHEOBEN, —R{LEHED
HEME YRS D L TEELEL DA TV AHANEL, &
BaRToERBLMIC L, ShiE, ¥7 =) vHEEO
EEEES 0E SRR TARBETLE -7, FKRRER,
7o) vEEkl~E eV E DRBERATORICORKRE
Ui MetHb %, $BEABRRkBBETONL, FEAC LD
MetHb FUREEDEF B S Lz, LvL, ZORERTIRT =
) vEBEHEORBICOVCTER Lish - foicd, REBRWEOHK
# & MetHb R & ORI AR HBEERE RV Z LB -
fo. ABFERIE, 7=V vEBEME TS MetHb JEEHED TR
FEMELT, Ty MNFHRORBIEHERBLU'S » P IKE
Vi REBENELEWT, 7=V vHEHO MetHb BEER
LpH - (LS L ORBES T ERAC. ZORBRERERT

v, —BICRRENTT » MIKEZTD T EREZLTH
MetHb EEER RS, FlkoREEER L FES 2
%E MetHb 2T A Z Ll bh ki ote. ERFEMAED
MetHb ML Zhicfhb 2B - {L¥EMEER T & OME
YEERSFEC L > TRAE L., $LRBRENECLD
MetHb HERER A GBHOMREEL KT 2, 7=) v
Wik% 5 o MEEMCES L, —EREEO M MetHb %
WE Lz, ZORE, MED MetHb HEEDMICH EOHE
AEsh, £EHRO MetHb RBERED DD, REE WK
OERAUNTERE Ih. ThbhbORELRETS.

HE&LUHE

. #EBME
FoYVERGELT, 1. T2V, BIUZOATHE
KTHB2. prAATY, 3. pxFAT=)Y, 4. pT 8
CAT=YY, b pAVTREALT=Y Y, 6. p0-TFAT
=)y, T.p-7AART=VY, §. . pZrET=YY, §.
p7RET=VV, 10, pE—FF7=VV, 1l. p7 3/ 7=
=N, 12, p-T7 =V, 18, p-T =R FPV, W4 pT D
T2V, 15.pT IRV TIF, I8 p-T 2=V
TIV,.p=brT=Y V18T I NV 9 I T
FAFA=ATN, 19, pT 3/ SV YAy 7T I FmFr=

Abbreviations: DMSO, dimethyl sulfoxide; MetHb, methemoglobin; MR, molar refractivity OxyHb,
oxyhemoglobin ; QSAR, quantitative structure-activity relationship ; SD, sprague-Dawley
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1. ER8Y

8384 Sprague-Dawley & (SD) 5 v b ({4 250£10g) %
SLD (&) LY, EROKBRCHEAL, 22+2.0CEEET
EEE (MF, +V =v 2 L8R8, ®BH) LK EHCESE
THEF L.

. |RFE

FVTE—A(FAFEy b, KK KRBT, BOE L o~
Y VLB L oSt ER R LT T o .

V. Hb SRESRIE (27> MetHb %)

~EFREVFA T a2~ (FMEMETE) 2HAVT,
540nm BT ABREELREL, ~Er/ e EVBELRDIR.

V. 7= FHE&ICL D MetHb ERRIE

1. RSB 5 MetHb BRERORIE

Ohta BH° O FExwHEw, Hb #EA 1.8g/dl Kb L5
w, S FROBRBELAEL (&E2.5m), ZhESy T
Fre S S % S-9mix co-factor (¥ = v X /VEERD) 0.5
ml &7 =V vEEGEERK0.06ml X CRIGKEL, ThE
37°C, 304 FEEMIZTC 170/min DIRE S EETA vF 2N —
P L. 7= vEBEAEE (198 1, BREEA0.05,
0.1, 0.5, 1.0mM & Liz#%, B0 T, BRKCHET W
LD DNWTIL, 20% 2 2 F A k4 F ¥ F (dimethyl
sulfoxide, DMSO) (F¥E#iZE T %) THd LicDb, RIGKIZM
270, ¥, FHEERWT L -T, 20% DMSO 12 X 5 MetHb ¥
B\ o L. 00 ORILE, RIGH 2ml &0,
TR VEREEW (0.277% KHPO., 0.289% NaHPO,,
0.05% Tritonx100; pH7.8) 10ml % #nx, 10,000xg, 105%
HEO L, BEOIEEESEEOE (20PR5 AL, i) %
i,

2. AEEKIZBT S MetHb BREOHIE

Sy M7 =) VEEEEREHEE lke B2 10ml BEA
BEL. o I HEBCI®K0.4ml ¥ A0FE L h &ML, 2
hC Y vERRER 12ml Rinx iz,

VI. MetHb RI%E (37> MetHb %)

1. 2. X 0ESREEEYAKDH S AL/ 3ml §25
EUL7?. Zh# No.l~4 &L, Evelyn & Malloy D5 E" 1@
#-T, No 1 i3 LEDXL, No.2.12i210% KCN (FXsfdE
T3) 236, No.3. 12i220% KiFe (CN)e (FOYABETE) 204,
No.4. 121310% KCN 3 £ 0°20% KiFe (CN)s 2 2% iz <

R R
NH, 1. -H 11. -OH
2. -CHs 12. -OCHs
3. -CzHs 13. -OC2Hs
4, -CsHr 14. -COCHs
5. -ICH-CHa 15. -CONH2
CHs 16. -NH2
6. -CaHo 17. -NO2
7. -F 18. -COOCH3
8. -Cl 19. -COOC:2Hs
9. -Br
R 10. -l

Fig.1. Chemical structures of aniline derivatives examined
in this study. All 19 compounds are P-substituted
derivatives.

BAL, 635nm KBWTREELRHE L. JEZi2200—20
MET e — A 5NFHEHS (HD) 2BV, ZhbDfExAuv
T, BTFoR X b, MetHb (%) 2Rz,

No. 1 OBEIEE —No. 2 ORNEE

0fy =
MetHb (6) = o e —No. 4 DREE

VI. MetHby; Hi7%

FEic X bR MetHb (%) 7=y PERL, BRY
BREOMBEC ST 5ERTBRAL RN 2RETRD, Zh
A5 MetHb MREBRCHUT 28BOEOREYEHL
7.

VI, B35 — EtE4E B9 (quantitative structure-activity

relationship, QSAR)

MetHb BRICH S LZE X bR b QSAR 27 2 — 2 %2{LE
AL SERE L, BELR. BkEE T £ —20 logP 1% [C-
LOGP]l ik v BEHL, BT/ <5 A — 2D 5% Hammett O
o Yz [MOPAC-PM3] It X hEtE L. HB i2# 3 —&EH
L, HB 1 BAEZAE%ROLDOK 1 k5%, HB 2 i2fikk
KEZHEUDORRHEN) obDw 1 2Ex, wWThbxD
fibx 0 & L. MetHb BEERABR I HcD7 =) vHELR
B (MetHby) & logP, HB, MR, L ®f##7i Hansch 50
Y s PASAR BEEB O = 77 a2 BT,
FACOM, M360R = v ¥ . —2 - Tfr-1.

X. EBABTUKE

MetHb WBIF 2 BT 572, ImM p-2mr7 =) v
PDREIETESR Y MetHb R DWTEEAELNE (LKB
PAG #v—t, pH3.5~9.5) % Tomoda®™ & D JjHk T -
1.

X. ¥EtEeoRs

MetHb HBED 7 = ) v HEAREEKC H 3 5 BRX
OEZHEOBREIIT, FBROFTEL BV, MEEERRES T
OHBEEBROEERRIFRE L -7, \WwThi P<0.05
PHEE L.

X ]

| . S-9mix co-factor FRMDIEET

Ohta 5 @ Jj#E® W # U S9mix OHFEMOLFHIC L 5
MetHb B OEVE1IMEICS>WTHREL, ZThHDd b p
san7 =) vERHOCEEREYK 2R Lz, S9mix (2, SD
Sy ORIz Ry —A LW BLRIHIENILEETHD,
ARSI, MetHb BEAIZEA EAR DR
WA, IR sz btk 7 =) vEEKORBEA SR
MetHb B A FThnte (R2). 2L, #8I0HEp, p7 3
)7 27 =D&, SOmix OEICBIRE < MetHb JHRA
BHoto (K3).

I. 7=V FEHEOEES MetHb EREORMK

7 =) vEEEOBE L MetHb PREORGYE p-7 o r T
=y vEfHE LTR AR L. KileT =) B0
%L 5L MetHb BREL O AELREMRBERVELHIT.
190EED T =) VEEEDS L p-7 2= VYT IV, T =
vV UIADITERC BT L RBELERE MBS h, Thth
7 =) vEEMAORES 0.05~0.5mM OBERTT =V VE
MEOEE K LT MetHb BHRES EF L.

. #%E—Ei4am
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AR 7 = ) VBB D MetHby O O R K E
log (1/MetHby) &, Bik#E logP, BFHBERERER 0P, U#
WEBREER MR, L, & i —&¥ (HB) #&1 K% DT
4. KEBRTOEE GRS I - TELALERADODD
2B LTt - 1o b DO—MEYRITR L.

Log (1/MetHby)=0.958 logP—0.005 el
n=15, r=0.707, s =0.766, F=13.0

Log (1/MetHb,)=1.595 logP+1.545HB—1.711 2
n=15, r=0.918, s =0.448, F=32.0

Log (1/MetHbys)=0.147 MR+0.136 3
n=14, r=0.869, s=0.389, F=36.9

Log (1/MetHb)=0.714 logP—0.625 4

n=13, r=0.823, s=0.332, F=23.0
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Fig. 2. Effects of S-9 mix on MetHb formation in witro
with p-chloroaniline. MetHb formation was seen onyl
under the presence of $-9 mix after incubation at 37°C for
30 minn. O——O without S-9 mix, @—®& with S-9
mix.
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Fig.3. MetHb formation in vitro wih p-aminophenol with
or without S-9 mix. MetHb formation was same after
incubation at 37°C for 30 min under the presence or
absence of S-9 mix.
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Fig.4. Dose response relationship of MetHb formation in
vitro wih p-chloroaniline. Dose response relationship of
MetHb formtion in vitro wih p-chloroaniline. MetHbs was
determined after a Probit transformation of p-chloroaniline
concentration. MetHby of other aniline derivatives were
determined in the some manner.

Log (1/MetHbys (vivo))=0.342 log (1/MetHbys (vitro))+0.156
n=11, r=0.526, s=0.438, F=3.5

®£1, 2, 3, RRBERECRTsERRTHD, K414
BRBECRIAERRBRTHS. R5IRBRETN LA TRT
% MetHb BEEOMOERRXTHA. R1 & 2XLPEC
W, X311, —CONH, 2 BV TOXTHS. &
KT, nIFEGRE T =) vEBEAOR, rIIEHBER
¥, s MEEFEEYRT. ThHOBRI V{LEHDOBKMES
B, BREE D EELIZE, MetHb EREENKE L, T1E
BENKERESUEOBAIE, FOHBIIMART S Z LIUR
MEht. MEErRT IO, logP @RWTRRBENE, &
hihE QICHERRER L > T B, 7ei L, —CONH T
B85 2 —% (MR, L) OB CHNBE LT
5. REEEHNEAKRPNOMBD logP KB AAABIIK 6 IR L
1.

V. SERBTUAH

REEAETO MetHb BREDOR LEWELEHD 1 2TH
b, preo7=)viORETESHh: MetHb O%EAE
SkB g - vERTIRET. ®Ea2v b r =& S-9mix
cofactor MM Lic DR B IE A, JRITAFo~T
7 v € v (oxyhemoglobin, OxyHb) #3% { b b 5 DR
L, prae7=0v&&EnLlitdoid, OxyHb) » bEn 8
(bR LBt TH B MetHb ~EZ{ELTWBH Z &5 5
NTHoTz.

% =

MetHb IMfELL, HRMBFO~NEZ 8 €D~ sk 2
(Fe?) 715 3 i (Fe*) Wi {b T MetHb & &2\ REWHN
THERTHH. FKMEKT MetHb RO ETIC & DI |
ERIIh, FOROBEEREMET T2, S ODERT
WMARASETe D, & QICKRERIERFELSIL, TOK
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%,+7/—€,ﬁm,@ﬁ,biv,W&ﬁﬁkamﬁﬁ% LEEET : VIit, FOF F T MetHb BEEEY LT, It
245%. ZOMOEBICHERETHF F 7 7 — & P450 1T X o THREEK

AP, 7= v BEEIEEIC KT 5 MetHb HRlEY (bEh, NKBRLBI I - TODTERBS bhh s, T
BT B b ORBENELHIIL, 2\ TLOME - EHR Dz ki, K2 TARBAS & HIC S-9mix DA X 5HE
HOBEH T 7. (LEHEC X5 MetHb BRI DT DGR L LEMTHRD. Kz Step2 & LT, FHRIEPITEH
iz, M8® Step | THRFTLHIET =V vFBE@ELILD LT B L7 N-KE{Lthiz OxyHb & o 3t # B L™ (coupled

Table 1. Physico-chemical parameters of aniline derivatives used in this study

log log log P op MR L B1 HB
Compound (1/MHbz)  (1/MHby)
in vitro in vivo

1. Aniline —0.30 0.13 0.92 0.00 1.03 2.06 1.00 0
2. p-Toluidine 0.72 —0.056 1.41 —0.17 5.65 3.00 1.52 0
3. p-Ethylaniline 1.17 0.43 1.94 —0.15 10.30 4.11 1.52 0
4. p-n-Propylaniline 1.92 1.43 2.47 —0.13 14.96 5.05 1.52 0
5. p-iso-Propylaniline 2.17 —* 2.34 —0.15 14.98 4.11 2.04 0
6. p-n-Butylaniline 2.66 1.62 3.00 —0.16 19.59 6.17 1.52 0
7. p-Fluoroaniline 0.46 0.62 1.34 0.06 0.92 2.685 1.35 0
8. p-Chloroaniline 1.54 1.14 1.91 0.23 6.03 3.52 1.80 0
9. p-Bromoaniline 1.82 0.75 2.06 0.23 8.88 3.83 1.95 0
10. p-lodoaniline 2.12 0.58 2.32 0.18 13.94 4.23 2.15 0
12. p-Anisidine - —0.34 1.00 -0.27 7.87 3.98 1.35 1
13. p-Phenetidine 2.10 0.73 1.53 —0.24 12.47 4.92 1.35 1
14. p-Aminoacetophenone 1.74 0.29 0.86 0.50 11.18 4.06 1.90 1
15. p-Aminobenzamide —1.08 —* —0.25 0.36 9.81 4.06 1.60 1
16. p-Phenylendiamine —* —* -0.31 —0.66 5.42 2.93 1.50 1
17. p-Nitroaniline 1.24 —* 1.36 0.78 7.36 3.44 1.70 1
18. p-Aminobenzoic acid methyl ester 2.92 —* 1.39 0.45 12.87 4.85 1.90 1
19. p-Aminobenzoic acid ethl ester 2.95 0.74 1.92 0.45 17.47 5.96 1.90 1

*too low to determine log P, logarithm of the partition coefficient in l-octanol/water. The log P data were calculated by
{CLOGP] program. o: Hammett's constants characterizing the electron-withdrawing power of the substituent. MR : molar
refractivity. L, B,: STERIMOL steric parameters. The STERIMOL parameter consists of five parameters to describe the
length and various width in defined direction of the substituent. The length, L, is defined as the longest axis of the
substituent from its point of attachment. The other parameter, B, is the minimum width of the substituent in rectangular
directions. HB': indicator variable, 1 for the presence and 0 for the absence of hydrogen bonding substituent.

A B
18 19 3-
(o]
S S
> S
g £
.Qg _Qg:
I T
by )
o [
= =
A ™
m N
S 3
-2 T T T T T T T T T 1 '2 Al T v T T T T 1
-1 0 1 2 3 4 -1 0 1 2 3 4
log P log P

Fig.5. Relationship between log P and MetHbs of aniline drivatives. (A) in vitro; Regression equation, log (1/MetHbs)=1595
log P+1545 HB—1.711 (n=13, r=0918, s=0.448, F=32.0) (B) in vivo, Regression equation, log (1/ MetHbx)=0.714 log
P—0.625 (n=13, r=0.823, s=0.332, F=23.0).
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oxidation) IZ & b, N-KEMLEH Fix NO hicins L & bic
OxyHb 1% Hb-Fe** (MetHb) &7c%. 4K L1z MetHb 3 L T8
NO f&iz MetHb BETEEHR” 1< X b FO HbO,, N-KEE{LikiZ
BITERS. ¥4 NO ik 7' # 5+ v (Glutathione, GSH) &
DEIE® THERC L N-KBLACBETEhE. BAELR
N-KE{LE2 B MetHb BRl2175 Lt & h R AE
D N-KE{ LB DFFEE T T MetHb FRAARIMBRATER 1EZIH
2" (R 8).

log(1/MetHb,;) in vivo

.
-
9

-1 0 1 2 3

log(1/MetHb,,) in vitro

Fig.6. Relationship between log (1/MetHby) in vitro and
log (1/MetHbs) in vivo. Regression equation, log (1/
MetHbys (vivo))=0.342 log (1/MetHby (vitro))+0.156
(n=11, r=0.526, s=0.438, F=39). No. of each point
corresponds to that in Fig. 1.

- -+

‘ control

chloroaniline (S9+)
control + Ferri
chloroaniline (S9+) + Ferri
chloroaniline (89-) + Ferri

chloroaniline (S9-)

Fig. 7. Isoelectric-focusing electrophoresis patterns on a
polyacrylamide gel plate (pH 3.5~9.5) of rat hemoglobin
solutions which were incubated with aniline derivatives.
S9, S-9 mix; Ferri, potassium ferricyanide. Remarkable
methemoglobin formation was observed in p-chloroaniline
with $-9 mix. Oxyhemoglobin was cleary observed
without S-9 mix.

WICARFRTHCHhCRBRENEC X W BRI RY,
W DOMDST A — 2R BAGCTRET Lo - ISR S, R
B N & P DR RIT O T OEY - BB oL T
ERTH. BRKX 1, AREAETEORICERY, BAY
RFA—=FELTD n-F 27 & J =N —KHSOEHREK logP A
TEHLALDOTHES. 20K, (LEBHOBAKERETE
E, MetHb FEMRBE A2 EARLTWA, ThICKERSH
DEEYDHobT X I —FEEMIICLORERRR2TH
h, BBRIENSKFERAMY (hydrogenbonding property) D4,
TORHRIIWKTEZ L2RBTHR/RE -7, L, =
NHEDREBNT, 72V, pT I/ 7=/ =N, pT =
CPUBIVD pT =L vOT I VIIFIAME E LT QSAR &
FLOBRALE. Zhdik, BREYHVTL, MetHb BR A
AbNIED s fefedTHS. ZOBEHELT, FF7=20 vic
DOTUL, BREDHEELEVWI ENEBELTWAEELDS
R, p7==Lve7 v (NH) X, 2OBKMOER CEER
TE&%. p-7=v 2V (-OCHy) BIEFEM & 7s» R ERIRISBR
BHTHBH, BIENED p-7 =352V ((OCH) &, BREDE
FRE M ETRT oP (Hammett DB FHBBREER) OB+
N EERIGh - Enh, BREDONARTHAESE LT
HARENNEZLLRD. K5 (A) TRLIELDIE, p7 =% F
SV, PpTRNT I )TV, pTIIRYVAL 2T IR
AFNZATIN, p-T I/ XUV A 97 3 FoF AT )L
DENFER I bizThic. ZThbie T p-BREN KRS
EHLTEY, TOZERE I —FEEMZABRIL e 7.
PT I T = —DOWTE, B3O L 3IE S 9mix DEM
BRI < MetHb A bR, Zhik, p7 3/ 7=
S = NINEBATOT7 =) vBEEOEERRBEY THH LD
BEDH (D, FOIHIT S9mix HINOBELYZITIch -
hbDEEXObhAD. RICERRK 3, s vEFEDLHT
MR #HWTEH LERXTHS. ZHIZBERESNHLIE RE
MetHb {EMAHLTHZEFR LTS, K5 (B) TRT X
51, EREMND p-7 § 7 V¥ 7 3 F (-CONHy) pMitTh
T BH, THIZFDBKEIMEL (logP=—0.25), /FRAL
LEZOND~L2EHOHAKSE Ry » POEFELIZ W
b, ROCUIGAFHIEEBEERBCHES Lish -2 &I
IntEZOND. R4, EERNTELALRERE
logP DBEIGREEH LicRTH B2, RBEANE LR, FEk
FBEAME Sk, L L MR Ti, BRERE PIBIC -~ B RE
PMEL e h, FRABENETREROE -7 =) vk
BHEEEEY S S LTS, Zhid &k To@aic
BIFARAOEHED DL L, SHROWR, RIDOLEWHNS
hhbhi. pA VTR EAT =V, pT IRy T
TIFAFAZATNL, p=brT7 = viL, EEETIIHEE
B0 MetHb WEUANOESEERORESEAD 1D, S
ECREATETERERB Lok, THRERIEDL
NTSEOMNF L DA L. ERR 51X, RREN LB
TOEY - BEHAETH D Z &2 OKRITHEBEA T4 &1k
27, TOERE LT, ARETNCHERALAOKEO~ES/m Y
VEBENREENOEEL D LEVTE, EERNTORBBRED
Btz Ll ERBF SRS, L L, MetHb HRUHRE CIZ,
BREAOBKYE:, THEBHR, KEFAUIEERBICH LEE
e BATREMEAVRE & h, MetHb HBLRERM O HEIZ D\ T
DFR DA BEA L.
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NH. NHOH
P450, O
R R
- —— __
liver
Step 1

NHOH GSSG 2GSH

NADP* NADPH
Hb02 HbFe3+

Erythrocyte
Step 2

Step.1 : Ar-NH2 —> Ar-NHOH
Step.2 : Ar-NHOH —> Ar-NO

HbO2-Fe2* ——» Hb-Fe 3*

Fig.8. Proposed mechanism of the MetHb formation by aniline derivatives in vitro and in vivo. Anilin derivatives do not have
methemoglobin formation by theirself. By cytochrome P450 in liver and other tissue, they were metabolized, become
N-hydroxylaniline. Then their effect appearance. Ar, Aryl radical; GSSG, oxydized glutathione, GSH, reduced glutathione ;
NADP*, nicotinamide adenine dinucleotide phosphate ; NADPH, nicotinamide adenine dinucleotide phosphate dehydrogenase.

M7T137 =) vHEEI L - TEREhi MetHb OFER
BEABECTHD, AFv~ErmEvnb Methb KESH
BRREYOEELRLT WA, ZAIKDW T, HEER
B 07 =) vEEGERBELOWTEEAEI KBTI
MetHb OISR E R L& S5, ¥ 1z MetHb MR E (LY
Hio L AEMOEELTHIRETT b ADh TS,

Lk, 7=V vHukEO MetHb DI L M - FEHEABIC
ARG, RBRENTOBZEGONRM, Bk, LU
M RIETRERFICOWCEH LR e B, SHRECHE
WOBEOBEMY, EREHOL (LB MA A Z LT L
D, EENDO TN & h B RBRENLEORLO LD
LEZBNSD.

® o

MetHb MfE#E| ¥R T2 ETHBNTNET =) v HEE
4% (aniline derivatives) ® MetHb JSEEED FRI% HEY E L THF
RBHE M Rx AV o B R ST LAz, %70 MetHb B
e LB - (LSRR & OB R B ey, LIT OBy
B,

1. pfro7=y vEmk:, RBRERTS Y FMKCE:
T, 5o FFRBHEMER S-9mix 4T T MetHb BRERL
7.

2. pT )T =) —ADRL, SO9mix DELET, FHEET
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Abstract

Aniline derivatives are widely used in the production of various chemicals, but are known to cause acquired methe-
moglobinemia, neuropathy and other organic disorders. The objective of this study is to develope a rapid in vitro method to
measure the methmoglobin (MetHb) forming potency of 19 p -sustituted aniline derivatives in rat blood in the presence of
hepatic metabolic activation systems, and to analyze the structure-activity relationship of these chemicals. MetHbzs (a con-
centration of the aniline derivatives which produces 25% MetHb) showed statistically significant relationships with log P (n-
octano-water partiton coefficient) for alkyl and halogen derivatives. Adding to log P the dummy variables, which indicate
the presence of hydrogen-bonding substituent, produced more significant relationships than with log P alone MetHb also
showed a significant relationship with steric parameters such as ML and L. MetHb formation tended to be greater with elec-
tron-withdrawing substituents although the relationship with ¢, a2 Hammett's constant characterizing the electron-withdraw-
ing power, was not statistically significant. This study showed MetHb forming potency of p -substituted anilines was linear-
ly dependent on the properties of substituents, such as hydrophobicity, steric effect and hydrogen bonding potency. The pre-
sent in vitro method using rat blood and hepatic metabolic activation systems seemed to be useful in assessing the potency of
MetHb formation of chemicals.



