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11. Pyridafenthion, O, O-Diethyl-0O-(3-oxo-2-phenyl-2H-pyridazin-6-yl) phosphoro-
thioate DT Y RBELUT » MMOBIT SR  FHRIIERE, SRHETL B E (RGBS
Wamas, AHETTHRKREN) 47. 12, 12 210

2P~ 33} U* 3, 6-pyridazine-4C-pyridafenthion <= v 26X U5 o MO 5L, —EHN
fGIRIR~ DUt IE, 24ReMHC st 23, AMMERTIS U 3 RHEEFA~, WThofig b 2k
AR S 24Tz P-fenitrothion * ARCEEROTOHBUESRIAMY E LTHM IR
1z, 33AY, 100ppm O F % MEHE U T & 32P-, “C-pyridafenthion O Rk 12 2P-fenitrothion
OB S OBE & ARELR > 512, BERFAOKBSIRICKBEDIIE UTiltah, 3
v kit phenyl maleic hydrazide & desethyl-pyridafenthion-oxon, <= o XCit phenyl maleic

hydrazide & %#® glucuronide Cdh -2, - T pyridafenthion O = v x,
HC-phenyl maleic hydrazide % 3P-0O, O-diethyl phosphoro-

2534t P-O-aryl DAZTH b,
thioic acid & FJ#Ric Sl et xtz,

Y AT St Rdy) ST
BIEVERE, EGIRRIPED & {TEMGERRHliT b
- T, ITERFOBDFRE LY, AROILLYHIR
AINTETVA, Thsotapidndhd fffio
Vo 2PLELUIZL DT, ThREET I 7 EVE
L7V NEEDOREIITL b Z2OBHREL L hb 3,

v bitlr 5

AR TIRTHATRY o BHITH 5 pyridafenthion,
0, O-diethyl-O-(3-o0xo0-2-phenyl-2H-pyridazin-
6-yl) phosphorothioate, T2\ T 3P ¥ 12i3 “C C
BE#L, =207y MBI A REE2HE~I0TH
595,
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HEERE

32P-pyridafenthion i3 % ¥ YC-pyridafenthion |
0T EHEECERREHETRRINIZL DT,
32p-pyridafenthion (3%2EA4%0 13.0 mCi/g, *C-
pyridafenthion {3 pyridazine B3 3, 6 DfiL L i1T
UC CERSEUIC b OT, Wi 1.116 mCi/g, {k
ZHIIZBL LLED  OTdH B, ¥*P-fenitrothion
13 32P-0, O-dimethyl thiophosphorochloride &
sodium 3-methyl-4-nitrophenyl & % %5 £,V ik
methyl ethyl ketone FrGinEfi#E L methyl ethyl
ketone % o—~4 Y —x NHEL~— 4 —~TFE X chloro-
form —Kiz4fcL, chloroform Ji %2 & b Bk %
chloroform ZfRi iz, LEDHREdER 11.6 mCi/g
THIBRITBULTH -T2, Y RBITT » MK
BRI & DA LIZ DT, <7 2RICR
-JCL R & DD F# TR 30~40g D DT, T v b
X Wistar A CHRIRI 150~160g D § DTH B,
THBPYLIC propylene glycol T &b U TR
HAIZ1A D 0.2ml & T £EWF Y~ F 2017tz
HEMBTYRNIcEARSL, Rir—-oieAh, R
BB IHEICIRI L, 4B TIBITIR G RARIC L I,
{ERTIINE 2P-{LAYORIT k% —20°C THIHSL,
IR XTIV F LT, —ERL%Z & b chloroform
E7KC 3 MiiiH U chloroform filiii$s & kb,
WTAYIT 431 Aloka MiRHF A7 v~ 9L 4~T
WELTe, MC-{LAYDNAREMRB Yy — v it AN
WHKL (400 ~ 600 ml/min) — 5 B [ 16 IC [5G %
-methyl cellosolve : ethanolamine (2:1v/v) TRk
I3+ methanol TipAH, —ELt %/ 51 7mick
b PPO 3g, DMPOPOP 0.1g, toluene 1! v
F V-2 —%10 ml Il ZH B HE- T Packard, Tri-
Carb 2311tk v v Fr—v g v ARSI bax—2
—TWEL, RE—ERHETRHEr—vho )
1L methanol TEARH, —ERZ/N470RRED
Bray (1960)> ® # # 5, (PPO 4g, DMPOPOP
0.2 g, naphtalene 60g, ethylene glycol 20ml,
methanol 100 m/, dioxane 1!) %» 10ml mAsdst
ARk v F Vv — g v ARY b a A= 2 —THiE
Utc. 3§ 248510084745 methanol i2—KERTL
e, SBIe ERRGCEETA & & big, TR
i, a5 (1967)2 ok b BN EbLREL
12 MCO; ZHRRLWE L1, BESEIL chloroform
THRRRRRIIL, FEBE, 794E28, DS, OBE MikE ©
B, DRNR, BB, WAL, mEKEE DHU, ML, 7%
hoR7, BR, BEMMIRO3BTIVFL,
B, W23 X U° T v 712 methanol ik—WBIHL,
HMBIRERE S 4 7T & b 5B E RN iR R
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Uz, 36tz OIFDEE b OB IIBLI%—E Lt
R Y5 & ARCERBYLUTRE LI “CO 2T LI,
FEfUE: pyridafenthion ¥ 721t fenitrothion %
RO acetone EH L, BRELKE ¥R fAEHT 100
ppm {Zi23 X HWCA, 21HE RS L, 2188
iz 9P~ ¥ f213 “C-pyridafenthion %5g & Eigicy Y
YFREYEARSL, R#r - oA, BEAR
RHIC b RBP R R,
UC-pyridafenthion OEERTISNTHBIZREZHED,

B=a )~z NEl—g—~ (35°C) THEL, 20X

20cm, E X 0.25mm @ silica gel GF 2540355
V— FDEAIC T DFEI %20, chloroform : me-
thanol (9:1) Z7zi3 #»-butanol : formic acid :
water (6:1:2) THL, @M, X#74a
W 1ISEA L, BURE,  EHMLEYD Re {1 & ik
L, B{t#a%27v— b ToRntib & hg
7 IVIC ANSG S RARBEHERZIE U, =75, Wike
#% No. 51A DI IkaNR 2 213 isopropyl alcohol:
ammonia (3:1) ¥ 7213 acetonitrile : ammonia :
water (40:1:9) "G 25cm JEBEE U #74%4% Aloka 4x
BNy 25590 FR=R—b a2 75 L ATHINE
N2 AOTHOHEZ WE, I6RXRT 4 Vo H
U, EHMEAYO Re &R LIz,

Rie e 3O 2 v < b 75 & OREWY
TS 2 TORNTH 2 E D, 80 % methanol TH
Pl e, v—2Y—x,EL—4%— (35°C) TN
faL, HEEs (1971)° ok T, /1M Y v~
B (pH 6.8) 2mlcEh L, TOWE 2L,
—HiT p-glucuronidase (Worthington Biochemical
Corporate, 41U/g) 20mg 2#MNL, he&Bmmui
WKE R E iT 37°C, 15#f]4 v F X~ L, B
— %Y —xNE U — 4 ~THEEH L methanol 210
AT o= k&5 714U, a-butanol : formic
acid : water (6:1:2) THPIL, GHREXERT 4 VA
RELBGRL, Ibicfif»s 7oy bET5mm
SoTVWAWTHID &Y, ZhFhs 4 7Vt ARk
oy FU—y g v ARY box— 2 —THERMC
WLz, ERIRTNT3ERRREL:, PRk
X 3g-Sof ALz,

BREER

32P-pyridafenthion & “C-pyridafenthion %%
MOwv 2, Iy MTELQESUICESORE &P,
Table 1, 2iz/RUTz, WFNOE § SHUTRAHHEM
ah, RicESLROKT0~0% 24t it ah
3, LOTLERVUEBEHOELIREBOLZLTY
pyridazine L} AMC B T Bt I h B T & 2RL
TWa,
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Table 1. Metabolism and excretion of orally applicated 3P-pyridafenthion
in mouse and rat,
Chloroform extracts Water extracts Precipitates
Dose * | Strain and : :
(mg/kg) | sex _Unnem(ﬂ)_m“ Feces Whole! Urine (hr) Feces ‘ggl(;)le Feces vgg&’le
3°10 24 Total body | 3 10 24 Total y y
ICR-JCL | '
male mouse '0.3 0.5 0.2 1.0 0.2 33553123 81 7.7 51 3.3} 3.4 8.0
ICR-JCL .
" female mouse0.7 0.6 0.6 1.9 0.6 1.030.422.4 89 68.3 2.2 28 §.4 14.8
DD
male mouse 0.9 0.6 0.5 2.0 0.6 0.5142.318.411.1 71.8 3.0 2.2155 4.4
Wistar
male rat 0.1 0.1 0.1 0.3 0.3 1.123.023.2:26.0 72.2 3.4 1.2 5‘.3 16.2
Wistar
female rat 0.2 0.2 0.1 0.5 0.1 1.233.733214.4 81.3 2.7 3.1]| 3.6 7.5
200 ICRJCL "o 6 1002 1.8 01 19[39.121.916.9 77.9 6.3 22| 2.7 7.1

male mouse

1) Figures are expressed as percentage of the applied dose.

Table 2, Metabolism and excretion of MC-pyridafenthion in male mouse
(ICR-JCL) and male rat (Wistar).
Urine (%) Feces Tissues (%)
Recovery (%)
Dose (mg/kg) {Animal| 3hr 6 24 Total (%) | Liver Gut Others
2 Mouse | 34.4 13.2 41.7 89.3 2.1 0.1 22 1.1 94.7
Rat 0.6 28.9 60.1 89.6 3.3 0.2 0.5 24 96.0
200 Mouse {-58.4 11.8 13.3 83.5 4.1 0.5 3.2 2.8 94.1

1) The radioactivities in the expiration were less than 0.05%,

2) The radioactivities in the internal organs except liver and gut

were less than 0.05%.

Table 3. Metabolism and excretion of orally applied 32P-fenitrothion in
untreated male mouse (ICR-JCL) and treated male mouse
receiving 100 ppm of unlabeled fenitrothion in the drinking
water and food over a 3 weeks period.
Chloroform extracts (% Water extracts(% Precipitates (%)
Dose Urine Urine
(mg/kg) Feces V:;};gle Faces V‘t/’:gle Feces \t?)VO}:iole
3hr 10 24 Total Y 13hr 10 24 Total y y
Un- 20 3.2 0803 43| 01| 0.7 /41.128.912.382.3| 1.4} 3.2 3.6 4.4
ggi‘:f 200 0.5 1.2 21 3.8| 0.1 80 (25.714.320.360.3| 1.9| 43| 10.9 | 10.7
Treated
Ireate 20 ‘3.0 1.9 0.7 56| 0.2] 0.8 [38.922.120.3 78.0 1.5' 2.4] 6.2 | 5.3
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Table 4. Metabolism.and excretion of 3%2P-pyridafenthion (20mg/kg) in

male mouse, ICR-JCL, receiving 100 ppm of unlabeled pyrida-
fenthion in the drinking water and food over a 3 weeks period.

Chloroform extracts (%) Water extracts (%) _ Precipitates (%)

Urine Feces Whole Urine Feces Whole Feces Whole

3hr 10 24 Total body | '3hr 10 24 Total body | - body
Untreated |1.20.91.0 31| 05| 0.2 |50.815910.877.4 | 6.4| 29 | 59 | 3.6
10 pom 1351112 38| 0.3 25 | 46.819.1 9.875.7 | 40| 3.8 | 46 | 53

Table 5. Metabolism and excretion of C-pyridafenthion (20mg/kg) in

male mouse, ICR-JCL, receiving 100 ppm of unlabled pyrida-
fenthion in the drinking water and food over 3 weeks period.

Urine (%) Tissues (%)
Feces Recovery (%)
3 hr 6 24 Total Liver Gut Others
Untreated | 47.3 2‘2. 0 21.6 90.9 4.5 0.1 0.5 1.6 95.6
100 ppm
recieved 45.8 13.5 26.1 85.4 2.5 0.1 1.0 2.9 93.9

1) The radioactivities in the expiration and internal organs except liver and gut were
less than 0.05%.
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—o———00—C4,6
Mouse Mouse Rat AU Mouse Mouse Rat AU
20 200m 20mg 20mg 200mg 20mg,/
m%l- m%g. kg. Ag. kg. /s
Solvent
Chloroform/methanol  (9/1 v/v) n-butanol/formicacid /water (6/1/2 v/v)
Thin layer chromatograms of YC-pyridafenthion and its metabolites

in the urine of mouse and rat.
AU : authentic compounds
1; pyridafenthion 2; phenyl maleic hydrazide
3 ; desethyl-pyridafenthion 4 ; 3-Na salt
5 ; desethyl-oxon 6 ; 5-Na salt
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AU ) o o] Aul 0o o o d
d ¢c b a d c¢c b a
cpm cpm
300 300
200 200
100 A/\ 100
02 04 06 08 (Rf) 02 04 06 08 (RD)
Mouse 20mg/kg. Mouse 20mg/kg.
cpm cpm
300 1 300
200 2001
100 1 100 1
AN
_ 0.2 04 06 08 (Rf 02 04 06 08 (RD
Mouse  200mg/kg. Mouse  200mg/kg.
cpm cpm
300 300
200 1 200
100 1 100
02 04 06 08 (Rf) 02 04 06 08 (Rf)
Rat 20mg/kg. Rat  20mg/kg.
Solvent Solvent

2-propanol/ammonia (3/1 v/v)

acetonitrile/ammonia /water (40/1/9 v/v)

Fig. 2. Paper chromatograms of the metabolites of C-pyridafenthion
" in the urine of mouse and rat.
Au : authentic compounds
a ; pyridafenthion b ; desethyl-pyridafenthion
c ; desethyl-oxon d ; phenyl maleic hydrazide

AL THREE S Ut i #P-% 21t MC-pyrida-
fenthion Of{Ab%E L1z, #5ud Table 4, 5 1T
KU LS, WIhoRa 21 BFER 225
2o 4 DEERT e 2P-fenitrothion DS
BThoIc, '

Fig. 1, 2T ;7R L1z X 5ic “C-pyridafenthion %

iU ¥P-fenitrothion {Z DWW T LA o TR
(Table 3) T4 [@(fXTH b pyridafenthion {X feni-
trothion &ERE= Y 203 » bTCROMIZINMI N
REEBAILNS,

Riz Tsumuki ef al. (1970)9 PBLIL 1 EFT
{ 21 B9k pyridafenthion % 100 ppm fFHT
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PMH
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0.2 0.4 06 08 (Rf)

Fig. 3. Thin layer chromatogram of unknown
metabolite
solvent : #-butanol : formic acid : water
(6:1:2)
——: before the treatment with S-glucuronidase
- - - after the treatment with S-glucuronidase

* PMH : phenyl maleic hydrazide

WELT v O BER3IYIE phenyl maleic hy-
drazide & desethyl-pyridafenthion-oxon »3EER
ZYDThHY, v RADOYBR I v< by T LR
ZRUGYEL S o1, ZTTLOWIE,HELY
SoiesRcte FET B-glucuronidase 2EAIX 43 &
HC-phenyl maleic hydrazide iz #1249 2 QLTI
g A ohis, DILORER % #8495 L Table 6
WRT LSRR Y, =9 ATV TIE phenyl maleic
hydrazide @ glucuronide H3 X TR TH b,
DLVC phenyl maleic hydrazide 3% IF desethyl-
pyridafenthion, desethyl-pyridafenthion-oxon G
b -1z, pyridafenthion X pyridazine & phenyl
ring 2§ DHRHARHEFITH D, [HWRS (1972)®
CENEFEY R E UTHRMIEEETH 5, 3¢
i diazinone K DOWTHEIN TV A L 51y, ¥C-
ring ¥4 4 3P-0, O-diethyl phosphorothioic acid
LR S Ttk b 2t I hie,

Table 6. Percentage of C-pyridafenthion metabolites in the urine of
mouse and rat,

Metabolites™ %O;S;‘/k g %gu!?;"g kg %)atm g/kg
Pyridafenthion (1) 0.0% 0.8% 0.0%
Desethyl-pyridafenthion (2) 20.6 11.8 0.0
Desethyl-pyridafenthion-oxon (3) 9.2 3.9 45,1
Phenyl maleic hydrazide (4) 17.8 33.2 54.9
Unknown? 43.4 50.3 0.0

a) Structural formulas are shown below.

b) The unknown metabolite is shown to be glucuronide of phenyl maleic hydrazide in Fig.3.

C2H;50
Csz,o> 0-\<=>-=0
(1) @
C2H;50
> -<;I=¥

(2)

x 8

1) Bray, G.A.: Anal. Biochem., 1, 279 (1960).

2) MAPMm, HEB—, FLZFE-— : Radivisotopes,
16, 41 (1967).
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CZHSO)P 0'<;1=1\>=

©

3) Miicke, W., K. O. Alt and H. O.Esser: J. Agr.
Food Chem., 18, 208 (1970).

4) WEECTR, gLz, HEEER SHES
HiflsE, 36, 116 (1971).



Bi ot % 4 38 %—II

5) Tsumuki, H., T.Saito, T.Miyata and K, Iya-
tomi: Biochemical toxicology of insecticides.
(Ed. R.D.O'Brien et I. Yamamoto) Academic
Press Inc., New York, 65 (1970).

6) MAN=QE, WEF, EARME— SWNT, G
e Ok 27, 111 (1972).

Summary

8P -and 3,6-pyridazine-1C-pyridafenthion were
administrated orally to mouse and rat, and the
excretion in the urine at regular interval after
treatment and the radioactivity .of the feces and
various organs at 24 hours after treatment were
invéstigated. In all cases, more than 709 of
administrated dose was excreted in the urine as
decomposed products as in the case of fenitro-
thion. ‘

When the animals were fed for a 3 weeks

period with unlabeled pyridafenthion at level of
100 ppm on a dairy matter and water, the rate
of excretion of 32P-and MC-pyridafenthion was
not changed as in the case of 82P_fenitrothion.

The greater part of administrated insecticide
was excreted in the urine as water soluble su-
bstances. The main metabolites were phenyl
maleic hydrazide and desethyl-pyridafenthion-
oxon in the case of rat, and were phenyl maleic
hydrazide and its glucuronide in the case of
mouse, respectively.

Therefore, the main breakdown position of py-
ridafenthion in mouse and rat was the cleavage
of P-O-ary!l bond.

UC-Phenyl maleic hydrazide and 32P-O, O-die-
thyl phosphorothioic acid were excreted simul-
taneously and rapidly.

Metabolism of NS 2662 in the Mouse. Tadashi Mivara and Tetsuo Sairo (Laboratory of
Applied Entomology and Nematology, Faculty of Agriculture, Nagoya University, Chikusa,

Nagoya, Japan.) Received January 23,
Summary 86)

12. = R(CHFH NS 2662 Ry
FERTTTHRXIE) 48 1. 23 270

2P-NS 2662 2= v 2 IEQHREL, R, HE~OHEHHAL,

B HRAEL ST,

1972. Botyu-Kagaku,

38, 81,1973 (with English

HHE OE REOR (BRI ECR R,

v U 2&iks LU= ¥ AFH, KiC

1) =y 2iEO#5 L1 2P-NS 2662, 2P-DMVP, %2P-trichlorfon 35 X ¢* 3¥P-dichlorvosit &
b I 120 M HIC I By S IR D T0~80% A3tk ST PRIl 3 iz, 3P-NS 2662 45 & IF **P-trichlorfon

PREAZKSL,

—FacfMsh, ZRFhosyROENIZ P-NS 2662 Tk 9047,

12#8053Ch -1z,

2 v Rekick 3B LoRIETS, WML ver T4 7Y OIEITHAN

32P-trichlorfon

2) R LU=y 2k03MYE, NS 2662 TizA#S dimethyl phosphoric acid & phos-

phoric acid Td - 1225,
monomethyl phosphoric acid 3 &E» s h iz,

trichlorfon OFPATIIME 244 Y Ot desmethyl-dichlorves &

3) < Uit} 3 NS 2662 OEGHEOFHO—2L UT, =9 RiNT NS 2662 M
R, XN AHEEA SN, Fice v R0 5 NS 2662 0 ET (U EMEIE P-C 4

BORBEHEALLNIL,

NS 2662(0, O-dimethyl 2, 2-dichloro-1-hydroxy-
ethyl phosphonate) = v 2 fEOFLH LI ET 3,
HEY CHRERTORUVAT, JuhARRER
37, FORWERLUELEL, 2OWEL NIy B

D A pge O— B AF4GER R A FHEVR IR OB B
BRI,

\Wio trichlorfon L b Wiz {E» -1z, UL, NS
2662 EHIERHTT DMVP (O, O-dimethyl 2-mono-
chlorovinyl phosphate) %» O ELIzwY 2Tk
WMUWATE, BOhAERZRL, BCL, HELH
Po1b,

Trichlorfon @{Es#EizoVvT, DuBois and Cot-
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