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Table 1. Physicochemical properties of S-3151
Items Outline of properties
Empilical formula C,,H0;3Cl,
Molecular weight 391.3

Appearance
Specific gravity
~ Melting point
Viscosity
Vapor pressure

dy®=1, 214
25—30°C
250 C. P. at 30°C

Brown clear liquid at 30°C

11.2 mmHg at 250°C (gaschromatographic determination!®

Solubility

Stability

Soluble in methanol, isopropanol, acetone, cyclohexanone, xylene,
n-hexane, deodorized kerosene and methylchloroform (>50%
w/w at 30°C) Almost insoluble in water (0.2 ppm at 30°C)
Effect of temperature Very stable under storage conditions, in
most organic solvents and inorganic mineral diluents.

Effect of pH Stable at neutral to acidic pH, but unstable at
alkaline pH. ‘

Effect of irradiation More stable than resmethrin, allethrin,
tetramethrin, phenothrin or other pyrethroidal compounds.
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Fig. 1. ‘The positions of foods, shelters and test
plywood panels treated with S-3151 or
Fenitrothion in comparative harbourage
tests (A) and (B) with cockroaches.

a) Test plywood panels under the shelter.

b) Solid mouse food in a cup.
¢) 5% Sugar solution in a cup.
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Table 2. Toxicity of S-3151 to insects in comparison with
Resmethrin, Pyrethrins and Fenitrothion

Toxicity
Insects Srreenon oo
S$-3151 Resmethrin Pyrethrins Fenitrothion
Topical LDy, (ug/insect)
Houseflies Lab-em-7-em 0. 016 0. 029 0.8% 0.078
strain (18.2) (28.0) (1.0) (10.5)
CSMA strain (%) 0. 036 0.038 1.5 0.1
(1.7 (39.5) (1.0 (15. 0)
Turn table LCys (mg/100ml)
Houseflies Lab-em-7-em 13.4 22.0 300 25,0
strain (22.4) (13.6) (1.0) (12.0)
Topical LDy, (zg/insect)
Mosquitoes (C. pipiens) 0. 008 0.0127 0.026 0. 00195
3.3) 2.0 (1.0 (13.3)
Cockroaches (B.germanica) 0.64 0.88 1.47 0. 265
(2.3) (1.7 (1.0) (5.6)
Direct spray LCs (mg/100ml)
Cockroaches (B. germanica) 80 65 60 55
0.8) 0.9 (1.0) (1.1)

() : Relative toxicity (Pyrethrins=1.0)

Table 3. The toxicity of (+) cis and (&) trans isomers of
§-3151 to insects by topical application method

LD Relative

Insects Isomers (,:g/in;::ct) toxicity
Houseflies () (£) cis, trans® 0.036 100
(CSMA strain) (£) trans 0. 055 66
(£) cis 0.026 139
Cockroaches () cis, trans® 0.87 100
(B. germanica) (+) trans 1.70 51
(£) cis 0.83 105

a) (&) cis: (&) trans=45: 55

VRRT66, (£)v 2{ET139 &2, v 2425
v ARDIRT 2 5OR N BRLI, TVvRYY, T
R Y (tetramethrin), VA2 b)Y, T,/ 3R
VU R EBEEZEMLNTV AR LDEKRE L Xa 4 K
RBHAITIR, TCI Gersdorff®?, Elliott!?, ¥
R, gRD, 508 TE~NENTVAS LS, 4
=N RRRENT 3B BNT, »withd (+)
T (L) b S R ESIGT B Y 2k D TG
NBERUTHWAS, Thicil S-3151 D(x) v =kt
(£) b Sr2fkd b §EOEIIRRT T LIZRMMNL
Tl TH 3, F o 3 TFTVIHNLTEAMCY 2
T 5L RADIRE 2 BORAERLE. UL,
(£)v 2+ b I REOFHEHIT S LASED,
RHBAIRLETH I

ThoDRRL YT 2 L, S-3I510HE Y2
HETy ZEMNBAIN TV AL Ltk > THRAL.
O CIHF#ERBB LN AT ETRINT. 28, K
FEMCB O TIRBSUEA NI DR NI DA TTIE 5 72
B3, 3 SIEHFINER S RO S E i Y9
AUBNEHT 2 LDEHZATHS,

3. IRl

S-3151zxs L, ARHILIRZHRINLIZAD 4 =3
IR, Fe2T3T) RBKRY T 2EFELN
MHRE L R T DRELI. 20E%
Table 4 {T/R7,

S-3151 ~DE RIS HI D BRI & 50
BRbThiIif o AnitlTaERo =T X244 F
(PBO) O BiIcDAHLNBIIIT, fDIIIHT
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Table 4. Effect of several synergists on S-3151 toxicity
' by topical application method
Insects Synergists (yg}‘ilrzgoect) gfexfer:;is?;“
Houseflies (9) §-3151 alone 0. 0260 1.00
(CSMA strain) X 2 P.B.0.® 0.0130 2.00
X 5 P.B.O. 0.0125 2.08
%10 P.B. O. 0. 0082 3.17
X 5 §-421» 0.0184 “1,41
X 5 Safroxane® 0.0193 1.35
X.5.LB. T.A.® 0. 0200 1.30
X 5 MGK-264¢ 0.0185 1.41
Cockroaches S-3151 alone 0.66 1,00
(B. germanica) %X 2 P.B.O. 0.69 0.9
x 5 P.B.O. 0.58 1.14
x10 P.B.O. 0.54 1.22
X 5 S$-421 0.60 1,10
X 5 Safroxane 0.54 1.22
%X 5 I.B.T. A. 0.57 1.16
X 5 MGK-264 0.59 1.12

a) a-[2-(2-Butoxyethoxy)-ethoxy]-4, 5-methylenedioxy-2-propyltoluene

b) Octachlorodipropylether

c) 4-(3’,4’-Methylenedioxyphenyl)-5-methyl-meta-dioxane

d) Isobronylthiocyanoacetate

e) N-(2-Ethylhexyl) bicyclo-(2,2,1)-5-heptene-2, 3-dicarboximide

LDy insecticide alone

f) Degree of synergism =

Table 5.

LDs, insecticide & synergist

Knock down activity of oil formulations of S-3151,

Resmethrin and Pyrethrins against houseflies and
mosquitoes by glass chamber method

. conc. KTy (sec.) )
Insecticides (%) Houseflies Mosquitoes
g (Lab-em-7-em strain) (C. pipiens)
S-3151 0.5 400 320
Resmethrin 0.5 180 198
Pyrethrins 0.5 50 42
0.1 270 157

125 (FIRIEORINC L > TIRIZEA LIS T AT,
BEICHER LI > THEINTWALVA AR YLD
BELEABOEZRT D TH 1,

4. WHID/ v & &Y s LOHIERH
S-3151 @/ v ¥ #y v FJ% NBHIZDIR,
TBIT7H A IRAREL, FIRAF » N~k
Kk AHBIHBRR BIFE—b « FIF 44— F
¥ =T & B HFIOMABBERGR LEELI, 20
f549L% Table 5 33X ¢F Table 6 TR,

T RAF v —thic kB IMAI AR BREN XD
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Table 6. -Efficacy of oil formulations of $-3151, Resmethrin

and Pyrethrins against houseflies and mosquitoes
by thermal fogging method

- Conc. Dosage % knockdown % Mortalit
Insecticides (%) (ml/s. gm’) Smin, 10moién. 15min,  (20min.) ﬁ %1 hrs. Y
Housefles (NAIDM strain)
§-3151 0.1 4.8 0 7 49 69 62
0.2 4,7 1 54 85 93 92
Resmethrin 0.1 4.5 1 22 63 81 63
0.2 4.5 10 53 76 88 72
Pyrethrins 0.1 4.5 55 76 83 89 3
Mosquetoes (C. pipiens)
S-3151 0.1 4.8 0 31 62 97 97
0.2 4.7 3 47 89 99 99
Resmethrin =~ 0.1 4.5 6 49 72 91 87
0.2 4,5 25 69 79 94 88
Pyrethrins 0.1 4,5 35 61 77 85 67

BEALIMAD 4 z x2Riduetd 53550 %, ©—~F
CHITF 4~ F oy —iT kB AT R RERE
&b, ¥z, F i T 7Y RANCH ST AR
S ik b~ 2 ORI 2 Fh Table
7, BXY Table 8 ziRT.

A NRIBEIOF v 553 TF 7Y O TR L,
S-3151 i3 dshbkicia /iy 208, BIELIAS M 512,

Zhiestl, 74240292 (tetramethrin), (+)F
Fr R« 7 LAY UL, BEERINITFOCAIERICEE)
(9T -1z, S-31514, DS/ v o ¥ IUHA
PRALVIHNIIL, 7 2 2 X0 0Tl 58%)
DG 3N Ud W FBEL I 2 R L 1L,

Uk ktb, S35z v 2 X0 RIEZRE
T B EDLMMEMW S & 212,

Table 7. Efficacy of oil formulations of S-3151, Tetramethrin and
(+) trans Allethrin alone, and their combinations against
houseflies (NAIDM strain) by Peet Grady chamber method

- Conc. Dosage % Knock down 9% Mortality
Insecticides (%) (mg/5. 8m?) 5min.  10min, 15min, (20min.) at 24 hrs.
$-3151 0.3 695 1 38 63 77 69
Tetramethrin 0.3 695 48 72 83 86
(+) trans
Allethrin 0.3 695 36 70 81 87
$-3151 0.1
(Tetramethrin 0.2 700 35 67 82 83 60
S-3151 0.1

<(+0 1 s o2 605 37 69 74 82 59
Allethrin
Table 8. Efficacy of oil formulations of $-3151 and Tetramethrin
alone, and their combinations against German cockroaches
by direct spray method.

_ Conc. Dosage % Knock down % Mortality
Insecticides (%) (mg) 2 5min.  5min. 10min.  20min. at 72 hrs.
$-3151 0.3 493 0 3 13 22 88
S-3151 0.15
Tetramethrin  0.15 187 23 47 o8 67 60
Tetramethrin 0.3 487 33 55 73 87 5
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Table 9. Larvicidal activity of emulsion formulations of S-3151,
Resmethrin, Pyrethrins and Fenitrothion against
mosquitoes and houseflies by immersion method

. LCs (ppm)
Insecticides Houseflies Mosquitoes
(NAIDM strain) (CSMA strain) (C. pipiens)
S-3151 0.22 (8.4) 0.57 (2.9) 0.006 (10.2)
Resmethrin 0.91 (2.0) 0.34 (4.9) 0.028 ( 2.2)
Pyrethrins 1.85 (1.0) 1.66 (1.0) 0.061 ( 1.0)
Fenitrothion 1.35 (1.4) 0.19 (8.7) 0.009 ( 6.8)

( ): Relative toxicity (Pyrethrins=1.0)

Table 10.

Larvicidal activity of emulsion formulations of $-3151,

Resmethrin and Fenitrothion against houseflies in
breeding medium by surface spray method.

Insecticides (cpc;)l:;) lmI/cugf’ unemerng.':]l/cupa)
S-3151 1% g: Z)g
Resmethrin 1%(5) :g 22
Fenitrothion lig gg lﬁ

a) Plastic cup (10 cm in diamether and 5 c¢m in hight)



Table 11.

B Bt & Y 41 %—III

Residual effect of emulsion formulations of S-3151,

Fenitrothion, Resmethrin’ and Pyrethrins against
German cockroaches by confined contact method.

Insecticides (g‘és‘;’tﬁf) __o_ﬁzoé_MP.;E!l_“Y_‘l‘_jz“‘““md rgohths .
$-3151 250 100 100 95 95 85
125 95 50 20 — —

62.5 80 18 5 — -

Fenitrothion 250 100 100 5 — —
125 100 35 5 — —

62.5 70 0 0 —_ —

Resmethrin 250 95 5 — — —
Pyrethrins 250 100 43 — - —

BOBFER N ETEMWE 2135 h s T LSRR a i,
wic, 5mtORXWiRANT, IRERMAZIR R M
ST TIMA~, HEAN fIRRDC, 31.25mg %
1 D<= YRR —rkfMFL, 2020 E% 5m?2 O
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7 ORIREEEIZ R U CREUNARFERIS X O v 2 ¥
vy BT, IRHASNCOWTIRAE & AU &M
TR= YR ERZEL THRESNC L ARORER % T
rotz, ZORR% Fig. 2 iwid, AL MIHD
TR, S-3151, v.=buoFFr, vAXLY
VHERBEWIINERL, WMLV E Y LB ETE

-1,

ZOBELVE Y1 HHAT, vAAMYIE2
PABETRIZWMHELD, ZJo=buFAL b4 HA
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Fig. 2. Residual effect of emulsion formulations of S-3151, Fenitrothion, Resmethrin

and Pyrethrins against German cockroaches by semi-field test method.
Dosage : 125 mg/m?=625 mg active ingredient/20 panels/test area (5m?)
SMT : Sumithion® (Fenitrothion) RES : Resmethrin PYR: Pyrethrins
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Fig. 3. Contact activity of emulsion formulations
of $-3151 and Fenitrothion against Ger-
man cockroaches by harbourage test
methods (A) and (B)
Dosage : 25mg/m?=125mg active ingre-
dient/12panels/test area (5m?)
SMT: Sumithion® (Fenitrothion)
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Summary

Basic studies on insecticidal performance of
S$-3151 were conducted in comparison with pyre-
thrins, resmethrin and fenitrothion, and several
outstanding properties of S$S-3151 were found as
follows;

1) The insecticidal efficacy of S-3151 was similar
to those of resmethrin and fenitrothion, i.e.,
slow knock down effect but high killing effect
against such sanitary insects as housefly,
mosquito and cockroach.
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2) Of the two geometric isomers, (&)cis isomer
was about 2 times more effective than (+)frans
isomer, but was only 1-1,4 times more than a
combination of the two isomers (cis:trans=
45: 55) against housefly and cockroach,

3) The most outstanding was the long lasting
property of S-3151 in residual contact activity.

M 41 #-—III

Moreover, we obtained results suggesting that

S-3151 possesses a slight activity to expel

cockroaches from their harbourage when applied

into it. :

These results suggest that S-3151 will be of
great practical use for residual control against
cockroach.

Zur Beeinflussung von Stoffwechselvorgiingen durch unphysiologische Verbindungen, IV*:

Nicotinylaminosiiureester und Nucleosid-Derivate,

R. Riemscunerper und H. PerLmann**

(Insitut fiir Biochemie der Freien Universitit Berlin und Chemisches Zentralinstitut der
Bundesuniversitit Santa Maria (UFSM), Brasilien) Received Dec. 13, 1975, Botyu-Kagaku,

41, 99, 1976.
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WERI VA FEEMNR R, Riemscuneiper und H. Pesimany (Institut fiir Biochemie der
Freien Universitdt Berlin und Chemisches Zentralinstitut der Bundesuniversitdt Santa Maria
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B DN TOIREFL b b, BEBRMGEOROCHHERA L HBLAL TS,
PIRPECED T—MO=aF =17 I/ AFVERXI LA L KB 2R,

MORIRE, RT3 BELT~IL,

In unseren Laboratorien werden seit einer Reihe
von Jahren Versuche zur Entwicklung von Stoffen
zur Schidlingsbekdmpfung angestellt, die den
Stoffwechsel und/oder die Generationsfolge von
Insekten beeinflussen, ohne jedoch die toxischen
und sonstigen Nebenwirkungen der gebrauchli-
chen Insektizide zu besitzen. Angestrebt sind also
keine Insektizide im eigentlichen Sinn, sondern
Verbindungen, die zwar als Ersatz fiir physiolo-
gisch wirksame Verbindungen wegen jhrer kon-
stitutionellen Ahnlichkeit vom Insektenstoffwe-
chsel aufgenommen werden, jedoch die Verme-
hrung oder andere Funktionen des Organismus
Thre Anwendung konnte eine
Bek@mpfungsmethode dar-

beeintrichtigen.
“umweltfreundliche”
stellen. Zu diesen, in den Stoffwechsel eingrei-
fenden Verbindungen rechnen wir z. B. a) die in
friiheren Mitteilungen?%* dieser Reihe behan-
delten p-X-substituierten Phenylalanine (X=F,
CH;), die in korpereigene Eiweifistoffe eingebaut
werden und/oder Enzyme stéren, b) unphysiolo-
gische

* Mitt, III Z. Naturforschg. 20b, 540 (1965).

** Anschrift fiir den Schriftverkehr; Prof. Dr.h.
c. R. Riemscuneiper, 1 Berlin 19, Bolivarallee
8, Postfach 191 164.

Siuren des Citronensidurecyclus wie

bhbho
THhHOR

Fluoripfelsiure®, welche Enzyme blockieren kon-
nen, ferner c) abgewandelte Nucleinsdurebausteine,
die den Stoffwechsel von Nucleinsiuren beein-
flussen und #hnliche Verbindungen, wie z. B,

c¢0
\NH—CIH—COOCgHs
Ry

I RI: z.B-H,-CH3,
-CH2-CHz-S-CH3,u. a.

Pe
\NH—ICH—C0002H5
R,
p N
) CI20R2
OR2R20
O

0

7

HI
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