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Summary

Kikuthrin is a novel pyrethroidal insecticide
having the excellent effectiveness and very low
toxicity for mammals,

Insecticidal activity of the compound was
examined in comparison with that of Allethrin to
houseflies, german cockroaches, and mosquito
larvae, respectively. It is found that Kikuthrin is
about 3 times more effective to houseflies and
1.3 times to german cockroaches than Allethrin

in direct contact application. Especially, in
emulsifiable liquid formulation, Kikuthrin was
found to be as 13.7 times effective as Allethrin
against mosquito larvae,

Furthermore, in mosquito coil and electric
vaporizer, Kikuthrin exhibited exellent effect as
compared with that of other pyrethroid with
regard to rapid knockdown activity and high
mortality.

Hence, Kikuthrin should be a promising in-
secticide, paticularly, in the above mentioned
preparations,

Stability of a New Pyrethroid: Kikuthrin, Studies on Insecticide IV. Michio Nakanisui,
Tsuneto Kurivama, Akira Kupo. -(Research Laboratories, Yoshitomi Pharmaceutical Industries,
Ltd., Yoshitomi, Fukuoka, Japan) Received July 3, 1970, Botyu-Kagaku 35, 96, 1970.
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USSR R ETTTE, ECHT, FIREY 45. 7. 3 2W

Kikuthrin o X TG RNC DY A2 0= b5 7 4 — (KERA TR XY, TO

etk e RN LI,

Kikuthrin ox: 5 3R BASIRTH Y, RFERBREL TREEREBSED ST, UL
L EMAETIE BHT, 1% RinG TSt eH 35,

T, MBROVWTE—EMRZETHH L& 2Bz, 20T Kikuthrin ORFREEEREIT 36
D HIREMIMYERE YA b IT7 4~ T bR LI, HMFIR L b IERT 2 RT

i proparthrin ©&4 THASMRFIRE W 50,

" L]

Allethrin 7z ¥ O —%ifh = 2 7+ VR FHFIDOIHT
LT, ACGACI®, #—3 v &5 7 49 t.lc
RS L OMREDBRINTVSHS, ZHEHENED:
HOJMBEELT, ¥R7ev 53 78 (GCHE)
T MIE T h b IRET 2 ERT O A& 2RIV IHHT
TELHTHHEHELLNS,

Zi 5 pyrethroid @ GC BT L TIX 3SR
MNINTVWAD, ek Kikuthrin i XNEEIC
DWT, ZOEIMEZHRIL, 35 Kikuthrin ©
ARG T O Yozt 22 5 thic Kikuthrin #EORE
th%e GCIEBMNTHRM LI, $1z, BMERIERHY
U, Kikuthrin O24ic & 2 $ESEPEMEREYI D17 ik &
ORED b DIFETERSTIT W TRN LI,

R B A K
L gt
(1) Proparthrin;
2-Methyl-5-(2-propynyl) -3-furylmethyl-2, 2-
dimethyl-3-(2-methyl-propenyl) cyclopropane

96

carboxylate (7RIS AEI T ARG,
RUE 92% LLL)
(2) Kikuthrin®;

Proparthrin (TR

B.H.T.* 1% &in%
* B.H,T. (2, 6-di-tert-butyl-4-methyl-phenol)
(3) Kikuthrin @GR

BT R BRI AR OTGE® TR I iz
LOTHAH, ZDWMTTRE 1 RICTRT,

Table 1. Formulation of Kikuthrin mosquito
coils
Tabu powder 24.0% 24.09%
Wood flour 16.0 16.0
Pyrethrum marc 59.6 59.7
Kikuthrin 0.4 ’ 0.3

2. Kikuthrin OFER

(1) BEARETES L OVRM
a. Kikuthrin (#ifF 91% LLE)
b. PIIREEREYE : Allethrin
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Allethrin  ({ERALETHMRSHBI TR LUA) Table2. Conditions of gas-liquid chromatography
¢. 19 furfuryl alcohol-acetone A¥X for quantitative analysis

Furfury alcohol (GiftB{si—ikhh) Apparatus: Shimazu model GC-3AF Gas
2 #rZ2a=bs3537 4~ (GC) chromatograph (flame ionization
) SRR detector) ’
5 2 SR, Column: LAC-2R-446 (5%) ) .
X . , ChromosorbW (non acid washed)
() Kikuthrin OIMF 80-100mesh Glass tube (4mmx
MR EEah iz Kikuthrin 2o %, 7> 100 c¢m)
Flow rate: H, 50m//min
1 air 800m//min
Carrier gas: He 70m!/min
%:: Column temp. : 190°C
% Injection temp. : 210°C
(7]

Allethrin

7V % [, acetone TR L, Thic Allethrin
PSR R NA, GC ORBKE T 5. Eiokic
5 AUk MER G2, Kikuthrin % chloroform
‘ T L2c#%, chloroform ZmgficyEl, AW

e R A, GC oMMIE Uiz, nxloh
r AHAZa= 54 ((31K) &b proparthrin
B LU Allethrin O~ 2153 DE%RY, FTHE
BT (T2 K) X b Kikuthrin fi %R 3,

proparthrin

Peak ratio

Weight ratio

Fig. 2. Standard calibration curve for the

t i i | | 1 1
determination of Kikuthrin.

0 2 4 6 8 10
4) Kikuthrin S{JUSEDOEER
Retention time (min.) Kikuthrin %% 2 7 > L 288k T4 8
Fig. 1. Gas chromatogram of Kikuthrin, KELIZDL, 208 1g 2¥EHBICEDRABIRT
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Table 3. The preservative conditions for the stability tests

_ Decomposition Sagg};ng Storage vessels ter?xia%xéxgtir e
Oxidative- 10mg & 1m/ ampoule 41.5°C N, (+&-)
decomposition | 200mg (brown) 60°C BHT*(+&—)
. 5m/ ampoule 41.5°C
Kikuthrin Hydrolysis 100mg (brown) 60°C Nz(+)
Photo- 1 lmll a{npoule Sun-light (Au)gust)
s mg colorless BHT (+
decomposition (transparent) 1% added
Kikuthrin mosquito coils 41.5°C

* 2, 6-di-tert-butyl-4-methyl-phenol

— T AL, Thic Allethrin PSFEIsE# (Smg/ml)
% 1ml fnz, HiT 1% furfuryl alcohol #i* 30m/
ZINA TS AHEBLIOLFRL, REFHIITo
WCEIREHRIER 5 I H A LTcR, iz
DRET TR 1ml 1Tis 5 % TEHEL GC ARH L
5., .

3. HERER

Kikuthrin o¥ic Kikuthrin #FHOLEHERERC
B BRI 2 8 3 JaTiR LTS,

7233, WEREIC AT EIBNE

60°C  {e¥r R EAILIGBAEIMS (60B-3 1)

41.5°C {&Vr{did# (180F-5-6 &)

4. Kikuthrin QEREIREVMOHEE

W3 IicR N e RT. R eFRe ANy S
Ry (7 iBgSmm) iTAN, T uHRN—F
— T 5 &, HUFEE 600~700°C £ TLAT S,
HIRT A ATV E IR AN BN S N 545, 77 2
BETHETE U2 & DI T carbon disulfide T,
MBI A EME FER2EEL, RR2REYR S
BT b Y57 4~ DRMKET 3.
Table 4. Conditions of programmed temperature

gas chromatography

Apparatus: Japan Electron Optics Laboratory
CO. Ltd.,, model JGC-750-TPF
Gas Chromatograph (flame ioni-
zation detector)

.Column: SE-30 (10%)

Chromosorb W (acid washed)
60-80 mesh stainless tube 3mm
X200cm
Column temp.: 100°C—230°C (6°C/min)
Carrier gas: N, 70m//min
Flow rate: "H, 25ml/min
air 800m!/min
Injection temp. : 260°C

* Kikuthrin @ acetone B3I COXEI M 2B {72
wsmu e,
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5. BELOOREHEE

MAKKZ OB 2R LT, MEN 2cm 2RKE
IUTWAERIZ 21 DZE75 2 a0l iil
L1zDb toluene 100m! %2HnA TIRD 245 & i

I
?&

¢ Silicone raber
¢ Thermocouple
: Sample pan L—b
¢ Glass tube

¢ Solvent (CS2)
t Vessel

: Gas burner

Fig. 3. Collector for the volatile thermo-
decomposition products of Kikuthrin,

To recorder

[

N

t
s

H—

—

QoOrg»Rw®

«F
F : Flask (2L)
M : Mosguito coil

H : Holder

——in

Fig. 4. Collector for Kikuthrin mosquito
coil-smoke.
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toluene {ZIHES 5. WP MIETEMWIL, DU
RN A a2 b 57 4 —DOMHIKET B,

REBERELIUER
1. GC %[C&k3 Kikuthrin OER
Kikuthrin #k¢¢ Kikuthrin i %2 2\ T,
Allethrin »PIIREHEE 32 GC A2 5, 6 4
RLIz,

Table 5. Determination of Kikuthrin by GC
method
Trial Sample* Found Recovery Standard
No. taken (mg) (mg) (%) deviation(%)
1 18.2 18.0 98.8
2 10.6 10.5 98.8
3 15.3 14.9 97.2
4 14.6 14,2 97.4 1.69
5 15.2 14.3 9.1
6 12,5 12,3 98.3

7 19.0 18.2 95.9
purity: 96.9%

Determination of 0,4% Kikuthrin
mosquito coil by the GC method

Table 6.

Trial Theoretical Found Recovery Standard
No. (%) (%) (%) ~deviation (%)
1 0. 400 0.378 94.5
2 0. 400 0.391 97.9
3 0. 400 0. 386 96.4 1.73
4 0. 400 0. 405 101.2

##MX b Kikuthrin 35 k¢ Kikuthrin 1% GC
PRI X AOTHIE LS E RIS U TR TH 3.,
2. Kikuthrin O®REN:
(1) Kikuthrin O&{L3 1R
Pyrethroid Tt &4 T & 5 Pyrethrins, Allethrin
% & [z proparthrin oW T § BULA MR
EHICBNWTRERRTFE S,

UTzds- T, proparthrin OR{LAFHTDWTER
#H3acw, 7Y v Ft% 10mg, 200mg &3¢
ATREUVIBORRE T — 2 2 7 HiTR U,

M7 HROET LY proparthrin 10mg +o 7Y o
FItTIERBEUOWSEETHSED S 3 Diex L 200
mg Y7 Y v SRTRPIC—TMIEIET S 5
DILIRNICE D, MEIRIIE—EEL- TV 3,

Zhbh, proparthrin ZHERTHOA X JiICK
LI S NIERTERIOA 2O RIER G TR
RRIGEERS,

- ¥'iT proparthrin H3 2GRS 513 T 3T

\

Table 7. Stability of proparthrin under
various conditions,
Sampling Time Temp. -
scale (days) 41.5°C 60°C
0 100.0% 100. 0%
10.0mg 2 71.9 71.2
4 54.7 54.5
9 48.0 51.5
0 98.2 98.2
7 _ 100.0
18 96.0 92.9
200.0Omg 28 94.2 92.6
42 94.8 93.7
70 91.1 91.9
107 89.3 —_

2L EHM S HTEH 25D TH 4 DRGILBGIER 25
LGt e MUz L 25, iibtodMas 2 RL
BHILFIMST 2RO S tehs, thT it D v
2, 6-di-fert-butyl-4-methyl-phenol (B.H.T.) »% °
HEHXAONHDT, TOBH.T. 2Ys5e{tHE
LT 1% (w/w) IjinU 1z Kikuthrin ©Z25edE% 3
~tz, 235 BH T, oPRER{GBchyr S
Y v Utk 10mg & UISESREBR 21T » 12, #iR%
M8 KITRT,

Effects of anti-oxidant (B.H.T.)
on the stability of Kikuthrin,
Sampling scale: 10,0mg

Anti-oxidant : 2, 6-di-fert-butyl-4-methyl-
phenol (B.H.T.) 1.0% added

Table 8.

Storage Storage days

temp. Initial 1(days) 7 15
60°C 99.8% 989 8.9 743
41,5°C 100.0% 99.9 99.6 95.6

M8Lo#EI L b B.H.T. OB ED LS.
FIMhTIe A b, B H, T, JEIRIND & OH353A7
it Rk 2 T doieL, B.H.T. IR
D b DIARHAIEDFRD TL L L DTS,

UL UL2Z2HS 1I0mg 4o 7)Y v S IHRTEE WS
TERRI T TIRIE s ZERE &4 5 I RIREYTE B
DTILREELINZ T EBHT L,

UTehi-> TEBRORER G ZH MU TI%B. W T.
2EHMU Iz Kikuthrin %4> o9 o 58 200mg &
LU, REABRERPEEF AT THRRBRLIISEEDR
EHE2TI 2 OBREZHEIHTRLI,

9
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Table 9. Effect of nitrogen gas on the stability
of Kikuthrin,
Sampling scale: 200mg
Anti-oxidant (B.H.T.): 1% added

Storage

temperature 60°C 41.5°C | 60°C 41.5°C
Storage days| "CURHELER | non-suberituted
Initial 100.5% 99.5%
7 days 101.3 —_— 100.0  99.1
18 102.3  100.3 96.5 - 98.0
21 10L.0 — - —
28 — 99.7 94.7 96.2
45 101.5 — 93.6 95.0
60 —_— 98.5 |. — -
70 — 103.0 9.9 93.1
91 - 101.9 — -
107 -_ 100. 8 - 91.3

Ak basiy 2Eic X b Kikuthrin . Q258
ERysiz b L7 s, FBEHF AWTHEORE
Tid, WAIEIC X D RBRDOELD 25, Wihd
#90% ¥ COMEIETIREDHN S, LML 60°C
DO b 2 ORI L A EELLZV
EVSTEBBTI B ILPLBEDLNS. D
T LA E S A KM A BLRBE Y, 2
NUBII S EEDEIET 2T & RTINS 5,

Z T, HEEORTEGRH2ZM U TRITRTEAS
DWW THKAT KW 5 L 10 L 0 B,

Table 10. The specific surface-area of various
storage vessels,

Specific
Storage vessels S";‘;,f::e Ratio
' (cm?/g)
1m! ampoule (¢ 9mm)
A 10mg 63.59 4478
1ml! ampoule (¢ 9Imm)
B 200mg 3.18 224
180/ drum ($570mm)
C 180kg 0.0142 1
Skg can (¢ 170mm)
D 5kg 0. 0454 3

1028 X b WM - 1o 4SEYERER: (B )i
He, SERROMAAHITIR Kikuthrin h3duiicis
43 % BT D T3 { ¥y 1/80~1/200 TH

b, UTehi-> TREORFERETIZ B.H.T. 1% iR

Tz A ¥ Kikuthrin OFEE TR Z2OTHAS
5, 7036 REEIBY AHEET 20 CHEH
HIUSRGEARO LML ERE /A TRIETIUEZ
DEMNZELNS,

100

(2) Kikuthrin Oiwks3ficonT

Proparthrin i3 #—2f= 2 > VRILAWTH Y,
F 9= RFUIMBOIKBEOBEZL 6D, 2L
T, Kikuthrin 97V H Y ~7 02— EHT
DIRIFICDWT GC g% AV TH~NI, #ilte
5 KicamL e,

. (A) (Temp. KOH-C,H.OH reflux)

I 275
100 » *
80 } Time rate of decomposition
60 20 min. 90.3 %
40 96.2
40 80 98.4
g 00.
.g 20 150 100.0
+
Ul
] 2 1 i ¢ 1 L : 2 n 1
8 0 100 200
5 Time (min.)
0
% g (B) (Temp. 50°)
w“ 100 | &
o d Time rate of decomposition
3 sop
s 2 hrs. 83.3 %
60 - 4 96.4
40 5 99.9
17 100.0
20
0 L Lo 1 T R Il
10 20

Time (hour)

Fig. 5. Hydrolysis of Kikuthrin in KOH-
C:H;OH solution.

35 iz Kikuthrin 3 3¢ 7 v ) —7 03—
VBN THED TEMICIKIMINS T & 2RT,

- ¥z Kikuthrin % jkiic 888 U T2 RIB T DY
EHE2~I, 22d8, CORBRULIRLEH 1Y
REBB LR 2B L AT TRIBL Y., 2O S
MUZHTRT,

Table 11,  Stability of Kikuthrin in an aqueous

suspension,
Time Incuvation temperature
(days) 60.0°C 41,5°C
2 100.9(%) 100.5(%
5 98.6 100.1
8 97.8 98.2
13 95.6 97.2

(3) Kikuthrin O¥THd 5 285EHE:

Kikuthrin @ Y6 9% REdEZ <529,
Kikuthrin 24E#BRD 7 > Fvic—itit > 7Y
v UESBY (8 A) B U zER® Kikuthrin @
FEEZ LR3I, ZOBRR2HI2ZHTTR LT,

Kikuthrin 262 UTARLEETH Y, IHEHHER
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Table 12, Stability of Kikuthrin against sun-
light (August),

Exposure time Analysis (%)

(hours)

Initial 100.0
1 94,7
2 93.6
3 87.1
5 84.6
7 84.2

DTHNZEBBDLN S,

3. Kikuthrin E&EEOREN

0.3% 33 1 2° 0. 4% Kikuthrin figicounCozeit:
B3I U Tz, BBOIGEIERRLNA 2D, &
TERMEE LT 41.5°C 2 A T, chirlduTagie
iz % &SRl M9 5 AR AREDSITY 40°C
2 5 BIAOLEIERRE 225 T EMHLEI N TN S,

Table 13. Stability of Kikuthrin mosquito
coils at 41.5°C,

Time Mosquito coils
(days) 0.4% 0.3%
Initial 99.8 99.9

20 97.7 —
29 98.6 —
43 101.2 96.7
57 97.4 95.4

135512 X b Kikuthrin £27 0. 4% 35 X 000, 3% L
TV TFORUETHBEDON LY, Dl LW

H—AEREER s AL TR s EF A6 5,

4., Kikuthrin QRICKZERMEFIREMICONT

Kikuthrin & % 48 U T Btic R4 5 Kikuthrin
DT IOV TR A72%, Kikuthrin
BB 2R LI D 2 REF R ov b7
74~ 2fHEotz, ZORREE6 HKITRLIL. O
Fea b DATIL IR E LM (Pyrethrum marc.
Tabu powder, Wood Flour) 56Dy 2550 K
DI L LD~ 2 BT ICDNWTT 22005, S
7 Kz Kikuthrin 2B U HRIEROATHU IR
FOMBERHHRLIBO e b 54 (NI7H) &
s 3 L& e RieilzieBinice— 21k Rt=11.8
min. @ proparthrin @A Td b, Kikuthrin O
RN L ACRAINZNE VS TINT
»H5HD.

LDV TS 61T, Kikuthrin %2 $RaRIEHE K
(700~800°C) 1T THLFIL 7o BROOIEFRIER T 2R L
oo s 58 8K »OoWMEEZS. W

5, Kikuthrin QIS FMIIIEAE RS, H
SeVEIRSTE, proparthrin (15 Cdh b, Kikuthrin @
MOAMYRIMEPELH, BNEANERTIEEL
b3,

solvent

proparthrin

Nl

13 10 s [
Ratention time (min,}

Fig. 6. Programmed temperature gas chroma-
togram of Kikuthrin mosquito coil-
smoke,

solvent

15 10 5 o

Retention time (min.)

Fig.‘ 7. Programmed temperature gas chroma-
togram of the mosquito coil-smoke
(without Kikuthrin).
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“Ulzdio T Kikuthrin %5 5 ORIEIT & 21EFE
PR RII RN ENTE T X B,

N

proparthrin

50

solvent

L.

Fig. 8.

1
2)
)
9
5)

15

10 S [
Retention time (min.)
Programmed temparature gas chroma-
togram of the volatile component from
heated Kikuthrin,

BEE AR U 1o TN BRI 0 3R
TSNS 5,
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10)

Gas-liquid chromatographic analysis

Baba, N. A. Nagayasu: Agr. Biol. Chem., 34
(3), 343~348 (1970).

Murayama, H. K. Kyogoku: ik, 42 (11),
683~687 (1968).

D. R. Maciver: Pyrethrum Post, 7(2),22 (1963),
J.N.Hogsett: Anal. Chem.,25 (8), 1207~1277
(1953).

INEZRE - BTgkHs, 9:8, 132 (1967).

Summary

(with

hydrogen flame ionization detector) was applied

for
mos

D
2)

3)

4).

5)

6)

7

8)

measuring the stability of Kikuthrin and its

quito coils. The conclusions are as follows:
Decomposition of Kikuthrin is mainly due
to oxidative degradation,
The decomposition velosity varies depending
upon specific surface-area.
It is able to stabilize proparthrin by adding
antioxidant (B.H.T.: 2,6-di-fert-butyl-4-
methyl-phenol) and/or nitrogen gas. »
Proparthrin with one percent of anti-oxidant
(B.H.T.) would be stable enough to be
stored under the condition of practical use.
As.proparthrin has an ester group in its
molecule, it is, of course, easily hydrolysed
in alcoholic alkaline solution. However, the
rate of hydrolysis in the state of aqueous
suspension is relatively smalil.
It was observed that Kikuthrin decomposed
under such a drastic condition as exposed
to direct sun light (August).
It is estimated from the result of stability
tests that Kikuthrin mosquito coils are
stable enough for at least about one year.
No volatile decomposition product was found
in the smoke of Kikuthrin mosquito coils.



