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they remain on the human skin.

Therefore, it seems probable that the site of
action of these fungicides is not in the brain or
other internal parts readily accessible to the
fungicides through the gill parts, but on the
surface of the fish body or a site accessible
through the epidermis.

In conclusion, though the gill parts may be
one of important site of action or route through
which pesticides can reach the target sites, other
sites or route probably exist in the case of the
organochlorine compounds. It was shown here
that the gill parts provide neither site nor route
in the case of the organosulfur compounds.
Lannate is the only pesticide showing a distinct
possibility of acting on the actual gill parts
selectively, or another site of action readily
reached through them. To confirm the above
hypothesis, the distribution of pesticides in the
fish body after topical application to the gill
part or to other sites which might predictably
be the sites of action should be studied. As the
first step, the distribution of rotenone, diazinon,
methyl parathion and their metabolites in the
fish body are being studied.

Summary

Oral and topical applications of pesticides to
carp were made by newly devised techniques.
When the experimental results were compared
with those of the contact method, the effect of
pesticides on carp was found to differ with the
application methods. This evidence suggests
further studies to elucidate the mode of action

of pesticides on fish.
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#Y 5 = BHRY R = v 7 VRIS RO STk
AL THIR IR Thabb, 3 y=v ey T
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DF A Ik =7 v (procedure a) FIzik T
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Y v ooy 08 EOITEIEEEE 1ok hTki 22
LUIRD I DI 2 40T T2 2 LEOER
HIBUTIHOWTh R EWe, K H7rhy, THHIR
TRCIIRIG » THKHEL V — 2 TSI TR 7t
d:lL, R RMEAT L THRELI. X
Fiik D U] & LT 2-p-methoxyethyl-4H-1, 3, 2~

enzodioxaphosphorin-2-oxide & 2-g-chloroethyl-
4H-1, 3, 2-benzodioxaphosphorin-2-sulfide D &%
o\t d 5.

2--Methoxyethyl-4H-~1, 3, 2-benzodioxaphos-
phorin-2-oxide(procedurea). 6.2g D4 ) ¥ = &
82g DY YL 100ml O ¥ vofkNAllihl
A% 15~20°C TR b, »aEuidib 8.5g @
B-methoxyethyl phosphorodichloridate % i#hnL,
ST 3~4 E0H & A28, WIED L ST,
MIEATILT b.p. 158~160°C (0.09mmHg) Mk
9 7.3g 2101

2-$-Chloroethyl-4H-1,3,2-benzodioxaphosphorin
~2-sulfide (procedureb). 4+ Y ¥ =2 6.2g £ 10m!/
7K#3 & OF B-chloroethyl phosphorodichloridothioate
11g oRAYuCiYEY — 2171 (52/10ml) %750
Uz, CONRGREZ5920°Ciefth, XbiTtl1~2
BRI 2 k¥ TH: 2 o v ahov A THIH USRI IR &
b AP L THUEZERTIC AL, b.p. 160~162°C (0.08
mmHg) OHIRYTT 5. 28 2131,
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30°C T 72NEMR HAEFEM L % e, MBI 11X 2
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phosphorodichloridate & 2 6D 7+ / {k 3%
I3 % ethylene glycol #difke ¥ vHULY VB 3
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Table 1. Experimental and physical data of g-substituted ethyl phosphorodichloridates
and their thiono analogs prepared by the reaction:
PXCl;4+HOC,H,Y->YC:H,OPXCl,+HCl1

X Y Procedure* Yield (%) b. p. °C/mmHg
0 Cl c 85~90 122~5/26
0] Br c 57~60 123~5/17
(0] OCH; c 55 112~4/22
(0] OC,H, c 63~65 91~2/2
0 O-n-CyH, c 75~80 104~5/2 .
(0] O-n-CH, c 80~90 121~3/6
(o} OC,H, c 62 155~60/3
S Cl d 70~75 113~5/25
S OCH, d 40~65 105~-8/18
s OC,H; d 45~50 81~5/3

* The reaction mixture was stirred at room temperature (c) or refluxed (d).
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" Table 2. Physical and analytical data of g-substituted ethyl saligenin cyclic phosphates
and their thiono analogs.
X

4 W/ O \boocy
0

NA\cH,”
X Y Procedure* b.p.C°/mmHg Formula Calcg.(% L_Foun i
0 Cl a 160~7/0.06 C,H,,0,CIP 12,47 12.87
0 Br a 162~4/0. 05 C,H,,0,BrP 10.58 10.98
(0 OCH, a 158~60/0. 09 C1oH,305P 12,70 12,54
o OC.H, a 155~8/0. 04 Cy,H,;0,P 12.01 11.94
0 0-n-C.H, a 160~1/0. 06 CysH,05P 11.39 11.40
0} O-n-CH, a 169~70/0. 04 C,5H,,04P 10.80 10.65
0 OC.H; a 180~5/0. 05 CyoHys05P 10.11 10.34
S Cl b 160~2/0. 08 CoH,00,CIP 11.69 11.35
S OCH; b 149~51/0. 02 CioH1,0,SP 11.91 11.60
S OC,H, b 160~5/0. 03 CuH,,0.SP 1131 1110

* Tertiary amine (a) or aqueous sodium hydroxide solution (b) was used for dehydrogenation.

LRNERY Uz 2 7 MR ZNENIERNT L » THS
WU, YroietTsotz. ThbDEsH% Table
2 TRy,

bt f-FHRIF VBHRY VR R TV DR
{5 4 =,¢x(Table3)33 L 00 = % # 4 # %kt (Table
4) IZDOWTHMNLUT:. Table 3 izizBZD 2Tk
HIOBHUER OB HELTH 5. AL HIS
PRLEI, RRY vz F V27T VDT VLT

Table 3. Toxicity to oriental house fly of
p-substituted ethyl saligenin cyclic
phosphates and their thiono analogs.

NaFUHANNIT NV AF U NIERIIAT S EWVDH
b A =TT AREEEDSMAT . A Ex VRO
ET7NVaFVHERERTIIA X vENRETML, T
FVIEDRFE DMK & TR RABHELLMP LT
W3, ebhbhidv vy =vRRI VBT v
IRFANNLTNEFNVT TR FRFUBRERFANE
SVBFA—-VY LR ZF MY DRV ) — X TRRRC

Table 4. Toxicity to rice stem-borer of
B-substituted ethyl saligenin cyclic
phosphates and their thiono analogs.

0 X
7N/ \P-OCHY
1

0 X
N \p.OCH,Y 0
‘ o \N/\/
] NN/ X Y Mortality* (%)

~ »X o Y LDsopg/ 2 0 Cl 5 '

(o} H 0.33» 0 Br 0

(o} CH, 7.1 0 OCH, 60

0 Cl 2.07 0 OC.H, 0

0 Br 2.74 0 0-n-C;H, 15

o OCH; 0.99 0 O-»n-CH, 5

0 OC.H, 9.00 0 OC.H, 10

(0] O-n-C;H, 12.3 S Cl 25

(6] O'”‘C‘Hg 22.4 S OCH; 5

(o] OCH; 14.1 S OC.H, 10

S H 0.3 Control 5

5 OCH, 3.55 * 10 ug of sample was topically applied. LDy,

S . OC.H, 1.90 values of sumithion and parathion were

Salithion 0.059

0.26 and 0.31 pxg per insect respectively.
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Summary

Ten p-substituted derivatives of ethyl sziligenin

' cyclic phosphates and phosphorothionates were

synthesized and their insecticidal activities to
oriental house fly and rice stem-borer were
investigated. Halogen, alkoxyl or phenoxyl group

_was introduced at the $-position of the etihyl ester.

The insecticidal activity was decreased by the
introduction of such a substituent. When the size
of the substituent increased, the activity decreased,
though the degree of the effect is different by
the kind of substituent. Therefore, no compound
superior in insecticidal activity than the unsub-
stituted ethyl ester or methyl esters, i. e. salithion
and salioxon, was found in this series,
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