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8.35 (3Hx2, singlet, isobutenyl gg:>0=c>)
8.02 (1H, triplet, HC=C-), 7.78 (3H, singlet,
furan ring 2 position ~CHj,), 6.60 (2H, doublet,
=C-CH,—), 5.27 (2H, singlet, 3-furylmethyloxy
~CH,-0-) 3.95 (1H, singlet, furan ring 4 position
proton),
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Summay

Kikuthin is a novel insecticide, the active -
component of which is 5-(2-propynyl) - 2—methyl—
3-furylmethyl chrysanthemate ‘

This compound was synthesized as follow‘
ethyl 2-methyl-3-furoate (IJ which obtained by
cyclization of ethyl aceto acetate and monochloro-
acetaldehyde employing pyridine was brominated
to ethyl 5-bromo-2-methyl-3-furcate (IIJ at 50
to 60°C with bromine in the absence of a solvent.
Reduction of (IIJ with excess lithium aluminium
hydride in ether solution gave 5-bromo-2-methyl-
3-furylmethanol (111D,

Thereafter, (1IIJwas treated with dlhydropyrane
under the acidic condition to give 5-bromo-2-
ether
(v,

The Grignard coupling of (IV) with propargyl
bromide in tetrahydrofuran resulted to 2-methyl-
5- (2-propynyl) -3-furylmethyl tetrahydropyranyl
ether (V). Acidic hydrolysis of (V) gave 2-
methyl-5-(2-propynyl)-3-furylmethanol (VI).

Finally, by the esterification of (VIJ with a
equivalent mole of chrysanthemum monocarboxylic
acid chloride in the presence of pyridine in benzene
at 0 to 5°C the title compound was obtained.

Insecticidal Activity of a New yrethroid: PKikuthrin. Studies on Insecticide III,

Michio

Naxanisui, Atsushi Tsupa, Kozo Ase, Shuji Inamasu, Toshihiko Mukar. (Research Laboratories,
Yoshitomi Pharmaceutical Industries, Ltd., Yoshitomi- cho Fukuoka, Japan) Received July

3, 1970, Botyu-Kagaku 35, 91, 1970,

12 F722Y UORBYHR Bl BT 298 HI3EMY AR,
GEIBEEHGRELITETT, &Ely, MY 45. 7. 3 23

WMpHER, (IS

o &, WA,

F Ly pyrethroid R il Kikuthrin X 2O RMOFRIT 20T, ERBHICAL 2N,
FeNFTETY, 7H4xh R Allethrin L e U TR % MR U Iz,

Z ORISR SR Pk pyrethrold 1T =T, 7 » 2 XY v3h)), BEEMHAIET <N,
FRCILA, BUNEER, TRy PRIOLTAUBL I RRU I,

# ]

BE(70> pyrethroid SAGIIHES 7 » 2 49 2%
W73 2 KREBEERNINCHERMDH b, BRENREY P
FORMZESL > TNS,

F 1o, 4T ML Elliott iz &k b R I 1z 5-benzyl-

3-furylmethyl chrysanthemate? |3 3¢ Dpyrethroid
TS NIZOEROVERBEIER TR, S v s X o
NRXFEFED L OITHNRTH DD, /o 29087, .
BN E e ihicsiheH 15 pyrethroid
PSR ChE CIREETH - 12, .
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HOZMEEERR 7 5 v HHFOPduc R Uz
¥t pyrethroid Zdi#] Kikuthrin® 2/ v 2 ¥v
257, BEFEE b h, RBieniiEme LT
ERHTH -1,

AL cid Kikuthrin @ Fiids L OSERIEID
WT, RRBHITA =Nz, FenN3TFTY, 74
4 =3 2 VT ZORHE1 23U, T allethrin
LR IR 2T 5,

B4 + 25~28°C, RH60~70%, Mass breeding.

2. BEEEH

() #ERiLeEy

Kikuthrin : §lifF 9% Lk, FHeEeslsspktai
(TR,

Allethrin : $ifff 90% Pl b, ER{EETHHNSE
Bl (THEURED.

(2) ®F LERofMLAY 2 TROWLAHIICHE-

THAFILI:.

EEBRHHERURRAE a, 7YV~ BERMCAYIRTEREL LA LS

B EXTH (794, - Deotomizol) i L Ie i

L =mge#an 13.5% LUSHL 86.5% L% %7/~ MBAMEIE Y Y
1L e Bl Ko»T7/—v2il5s,

LHFARANC W TR URE R O 43S E X T b, U L R, KM, 2 U8 (B:1:2) i

Gt FRT 5, ARBEIEMC LAY R TTROME L 25 X S iem

fEAsh DI ¢ Z, 7K (130%) THlify, R, WU THURERE 210

i et £ % SR ;I ] pEIt s  UChiTkt

4 = = (TR Aflu'sca domestica
vicina Macq..

Bed~58 2 & A HIHEE Mg, Bk

F 4% I % 7 Y Blattella
GTRYES) germanica L.

% @ 5 BaamE (Fy=ran)

Culex pipiens

7 7 GHER
7 A = 5 (HER) ballens Coquillet

Rd3~5H ¢ & B sk K

¢S m 2 5 BRI (Y =rau)
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c. BAEINAI= v b ERILAYD19% n-hexane
TXWi%, 23.0x33.0%2. 8(mm) OEIKLEE CLF“= »
b”t@&)mv;b&tb@ﬁmﬁt&%;aﬂﬂ

LTRSS » s 2135,

d. LA IR S OB UL AY 0.25%,
FL{t# (Tritonx 100) 45, 0%, xylene 54.75% DREE
FUER 2L 1,

II. REAHx

1. et « JEMEHI % acetone, THBL,
% OUYEDKIK 2T T 5, IREES A THERLICA
N DIFRTHE I2iX F 2 53 T % 7 Y OIRBIRIC
MR B RS CHEIT U, Wik % H iz 25800 (25
~28°C) itift i U TR OBFER 2 KD 5, LUE
—FFERASE R 5 LDy %595,

2. W7 AL « JERIEHRI % acetone T
U, Z2hZnOREDOHEH Iml 21HE 9em O Y
—~IIZE T L TH—ITO A1F, DU T acetone % &L
XBIDL, AZNXZFERRF - NFTFTYBRDS,
IR E 3725 2 v 7 £ 0 L BJ1Ne b TN 2405
BOFFERERD I,
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3. 0.5m?® FIEISERETIE 5T 0.5m3 (65X65X
125cm) QRBEEERNIR =7 V=V % 2B L, 10
WER%Z DEGAIT T 7 4 = 5 RIH IREERIC &
125 7 v o XY U BREIEL, —ENIGEHRH T
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MRS BRCB LT KE2S A, il (25~28°C)
240N OBFER BRI L 12,
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(1) =7 V—n: EFREURGRETERD 2 MR
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FFUYV U EA—RILA == 10ERKL, =7 —
N 2B ULT, v o 890384z 2AHT)
(ICIEERL, 10T 4 =Nz 2HUh B U THIER 23
AL, il (25~28°C) 4RI OBTER 21
L.

(2) BEDH = v b BFGUNRETETD 20

MAEH = v FOBRAZTL -1, TTHDITRAL
ummvj%&lx(:mmhmﬁbub& TR

* KT, 100 B HERBITDWT, LZIFMIIC R
ETHR M TCADRR TS, (W1 8XUm2
RBME) 2ERIC 2 T EY R AEH .
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Fig.”1. The modified Nagasawa's settling
mist apparatus,
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Fig. 2. The cumulative distribution curve
of knocked-down houseflies.
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FER ML,

() BURER : (DE U2, 0. 58 QIR
F’oe v ) v X —HTAKSEI SRR TR O
ANz B 1000 -T2/ v & &9 hB2053111T)
MR T, 2003ie 4 == R ELD 1 U A e
B UMK % 54 TAIISOTIER 2 ML LI,

() BE  BRUREILEBR SRR TR
TUEIC IS 500ce D &' — H —ITifite Uz, TOKTE
Balwe 7 77 4 = H¥SEhRE R bER (256~28°C) F
24052 OBEER B EEEL, BE—SOERERER X
b LC fliz Rz,

EREREER ,

L 4z =BIOF 22027 Y ORBICHY
2 RFE/ 5 & ORI & 550

RiFfemtic & 5 Kikuthrin @ 4 =< xfoMie &
¥ 53T % 7Y ORI T ABETER N E T A H
fEmiikic X MR, bbb o2 X o %)
24NN OTIERIIE 21 sk UHI2 KA,
bR,

M1LLLMGh LRz RILIEXT 2
Kikuthrin OFFELNSIi2 0.250y/fly T Allethrin iz
HMLT 2.85 {f50/10hH D, EloF 82 TF%7Y
Rz U Ty 129 frokhhemulc, Eicd =~
zIRHUCH T3 2 v ¥ &9 L2 L U240 DT
FERIZ M 22 a oIS Mk 5ITTENVEREL T
Kikuthrin & Allethrin i{XHFRED 2 » 459
LRI RS, IS bRz FS 119 513 & Kikuthrin
ORIEIIHEDMAL TL 5,

T 12bb Allethrin T2 £IENTO KT-50 D%
AR, (EFUEIRCTOERRET URET 2 HIaM
L ->TWa, UL, Kikuthrin TI3ELIEHEL
FTEELUTHEN v 2 490 LGN 2RTEN
1HMBA LN S, 5T, F R TET Y RAIC
B2 9 2 X0 VRS U4 OBFERICD
WTHE2F b DSBS X 512120540 KD-50
o Allethrin (22U T 1,75 5% 12240400
DOFFER S 2.22 oA B R LI,

Table 1. LDy, values for Kikuthrin and Allethrin on Housefly and
German cockroach by topical application,

Housefly adults German cockroach adults
Insecticides . .
Relative Relative
r/fly effectiveness r/roach effectiveness
Kikuthrin 0.250 2.85 2.98 1.29
Allethrin 0.712 1.00 3.85 1.00
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Table 2, KT-50 values and mortality after 24 hrs. for Kikuthrin and Allethrin
by successive contact test.
a. Against Housefly (Takatsuki strain)

Insecticides Kikuthrin Allethrin
Cone. (% (miny  ‘after 2ihia | (mim) aier sihee
0.5 1.3 100 . 1.3 100
0.1 2.2 100 2.4 100
0.05 2.8 100 2.8 100
0.025 3.5 100 4.1 100
0.01 5.7 100 . 6.8 100
0.005 7.6 100 9.1 90.0
0. 0025 8.4 100 13.0 71.8
0.00125 10.0 96.7 21.0 41.7

b. Against German cockroach (Denken strain)

. Knock down after 120 min. Mortality after 24 hrs,
Insecticides KD-50 Relative LC-50 Relative
(%) effectiveness (%) effectiveness
Kikuthrin 0. 00077 1.75 0. 00079 2.22
Allethrin 0. 00135 1.00 0.00175 1.00
2. 7HAZHIRGHRCHT A0 Table3. Toxicities of Kikuthrin and Allethrin
Kikuthriniz X 24—~ 7 S0 3 BOERD against mosquito larvae by dipping
& 3 iz LC-50 $3 0.00077ppm T Allethrin ¢ 13. 7{ method
Sy s oo L6 o) | atehen
AR T %4 ps WP 3 VI
e b ° Kikuthrin 0.0041 13.66
ZIiRLIC,
NIRFLFLTT 5 5 SEEMLA Y% D Z O I LAIIZ Y Allethrin 0.0561 1.00

DOHURINC DT DT 5 4 = W ESEhdiexd 3 Le-
50 1% 88ppm Tdh » 2, - TAEECIIMUH DK g A MHREE, 1 o onitonTIRIEOR

LimgTa s, RAMGETHE QoER) kb, 74 h
3. AZRZBIPTHAHIRBTTET Y Tk 0.5m® FIBVEERIETL 2 AN TRES LI,
— VT X AN A AT ARBINIT 4 K S0IS s &

7= VHFIC LB A R ZRIRT A 2 h R 5 A IZ @ Allethrin & ZIZFF ORI T

Table 4. Insecticidal activity (knock down & kill) of Kikuthrin and Allethrin in
aerosol formulation against houseflies.

Kikuthrin Allethrin
[~}
Conc. (%) KT-50 24 hrs, KT-50 24 hrs.
(min.) mortality (% (min.) mortality (%
0. 0300 1.81 89.2 1.85 71.5
0.0150 2.29 82.1 - 2.53 40.0°
0. 0060 3.80 49.6 3.96 29.6
0. 0030 4,22 21.3 4,60 9.8
. LC-50 0. 0064 0.013
Relative
effectiveness 2.03 1.00
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& o 1o FFEXNFI1E LC-50 T Allethrin ¢ 2,03 {#%0D
MR RR LI,

{75, 7 # 4 = ahuesd 5 Kikuthrin o> 7
= VBRIC X NS L b 7 v 2 £ LT
oW TiE Allethrin EFA LG TH » oS TBER
DTk Kikuthrin OJjdik 2 HICT LTS,

Table 5. Insecticidal activity (knock down
& kill) of Kikuthrin and Allethrin
in aerosol formulation against

mosquitoes.
Conc. Kikuthrin Allethrin
(%) KT-50 Mortality| KT-50 Mortality
(min.) (%) (min.) (%)
0.2 — — 1.65 100
0.1 1.75 100 2.10 100
0.04 2.80 100 2,95 70.0
0.01 5.55 85.5 4,80 44,0
0. 006 6.45 80.5 — —_
4. 4 = xzpRAuTH AR L 6 TR AN

iz X 58500

BREWEROIHBEBIIROERA N H Mt T %1
(T % vy, F ISRt DUV T 2T
BETHRIRE - TRESN2HHL, #BEReZhZh
MBI 7 RITRUI.

EEEE T Allethrin0.6% ORI 2EHMtE LT
BN RGR-1 MBI RLLUIS i L 5 ik
Kikuthrin 0.49% < Allsthrin 0.6% OHE T LA
79 o X VBRER LR, $REGEAR BN TR
Allethrin & ORI LWHAZERRLE, TDLXD
& Kikuthrini3 B G SIHIIc s T Shicdhih e
BhTH, ILIROMTEOME~ v b DOWRERITE

WTh, 50mg/< o b Kikuthriniz/ » 7 £ %)

#, FEERHE iz 100mg/< » k@ Allethrin Xk b
e, 205 AATHNNIOFRFNEHI b 8 1L LD B
TEMRANT,

o 35 #—INI

Table 7. Insecticidal activity (knock down
& kill) of Kikuthrin and Allethrin
in electric vaporizer against
houseflies,

Kikuthrin Allethrin
Hours K’I‘(—sgom%]c\)drz::tx)lity Kb Morsatity

(min) (%) | (min.) (%)
1 3.6 100 5.6 86.7
2 4.4 100 7.0 76.7
3. 4,2 100 8.2 56.7
4 5.0 93.3 8.2 533
5 5.1 83.3 9.1 46.7
6 5.5 72.0 9.8 26.7
7 5.5 53.3 9.5 26.7
8 5.8 43.3 10. 1 20.0

U EOREREER D S, Kikuthrinjd Allethrin % 5
DEbAMIMELTT T2 L & b, FEEATUBNT
B IETUTE T XD TR LIV BRU, SR
B, M7 v M LCAROERBITIHTIHITT
SRR HE LI & bW T BiEE
LD TIES, fPKCh s ONRicis 5 MARDT
SN B TH B,

X [

ATEXETR, FOJHRIE, MbHER, duh @, R
5, PR, Mgl Biduiee, 35,87(1970).
Elliott, M. A.W. Farnham, N.F. Janes,

P.H. Needham, B.C. Pearson: Nature, 213,
493 (1967).

TR, AN, MAOE, FARZ, PE
FE= ¢ BjdiFE, 34, 157 (1969),

TREGETTR, FUFERE © FRIFAM. 457069,

FHEESETTR, [MIJEEREE, YIPTEW, EERRIESE ¢ B
SRR,

MAFEAT, AR : pilFiEs. 81,162 (1966).
iR : pjdElss, 18, 183 (1953).

n

2)

3)

4)
5)

6)
7

Table 6. Insecticidal activity (knock down & kill) of Kikuthrin and Allethrin
in mosquito coil formulation against housefli=s,

Kikuthrin Allethrin
Conc. (% KT-50 (R.E.)* Mortality KT-50 (R.E.)* Mortality

(min.) (%) (min.) (%)
0.6 — i— 4.2 (1.00) 18.5
0.4 4.4 (0.95) 61.8 5.1 (0.82) 10.7
0.3 5.1 (0.82) 56.2 — —
0.2 6.0 (0.70) 27.6 6.8 (0.62) 4.9
0.1 7.7 (0.55) 13.1 - —

* Relative effectiveness
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8) BNk, WEPRZY) 1 BRI, 15,46(1950).
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.

13. FORUVOREME Ravlield 2P0 M4 MY dpserek, R, T 3 GYIC

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
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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



