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1. #tBEHR

YPIRTHCINT, * 4 JEHEIETEY T v o L 1B
KT RRETT* U A4 = o> (F5#5R) Musca do-
mestica vicina Macq. Ot 4 ~5 HOREL (B
Hi1:1) 2.

2. g ERA

(1) $t8eEw

a. Alkoxyalkylfuryl 33 k7¢ -thenyl ester. (L7}
% No.1~19. (cf. Table 1).

b. Alkoxyalkylcyclopentyl 35 k¢ isoxazolyl
ester. {t&1 No.20~21, (Table 2).

c. Alkoxyalkylbenzyl ester. {44y No. 22~30.
(cf. Table 3). .

d. Alkoxyalkyl Jli{Z2 7 &V 2 — v (Dtetramethyl-
cyclopropane carboxylic acid ester. {t&#) No.31
~33, (cf. Table 4).

e. Alkynylfuryl 35L7° -thenyl ester. {L&1y
No. 34~38. (cf. Table 7).

f. Alkynylbenzyl ester. {t&4% No.39~44,
(cf. Table 8).

g. Alkynyl fiIiR 7 /v - D tetramethyl-
cyclopropane carboxylic acid ester. {L-&1 No. 45~

* AT %&E: 26~27°C, RH60~70%, Mass breeding.
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Table 1. Insecticidal activities of alkoxyalkylfuryl and thenyl esters against houseflies
((;:}:3 > o CH- Gl CH- CO0CH —E][Rl } Petri-dish mztolfccl n(tSr:::oejive contact) T(;pical
N’ AR application
No. cHs” \cHy 0.01% 0.005% | 0.0025% | 0.00125% LD, ‘| ™(0
TR N I N S Y i Y B
1 3-H H -CH,0CH; [\g/| 11 38 | 27 7.5 360 0 |60 0 3.49 1.4958(23)
2 3-H H -(CH):0CH; N\g/| 5.4 100 8.4 100 9.5 79.4 27 38.1 0. 656 1.4933(29.5)
3 3-H H -(CH;);0CH; [\go/| 26 42 | — — | = — | = - 6.27 1. 4890(27)
4 3-H H -(CHy):0C.H; \g/| 25 55 | 360 2 | — - | = — 6.4 1.4879(26.5)
5 3-H u TOLCHOCHs N0/ 79 w0 | M20 45 | —  — 1.98 1.4901(28)
CH, .
6 3-CH, H -CH,0CH, [\¢o/| 16 0 | — — | - - = — 6.4 1. 4940(28)
7 3-H H -CH,0CH;, N\g/| 38 55.3[>120 35.9] — — | = — 33.5 1. 4938(20)
8 2-H H -CH,0CH; [\o/| 10.6 52.9/ 30 19.1 35 26. 15120 12.9 3.2 1. 4942(20)
9 2-H H -(CH,),0CH; |\g/| 244  70.7)120 55.8120 44.35120 37.80 3.2 1. 4984(20)
10 2-CH, H -CH,0C:Hs, [N\g/| 40 57 | — - | - - | - - 6.4 1. 4884(26. 5)
11 2-H -CH,0OCH;, -H o/ P120 7.95120 7.7 — —_ | — —_ — 1. 4870(20)
12 3-H -(CH,),OCH, -CH, No/| 95 89 |60 52 | 390 54 | — — 3.2 1. 4901 (30.5)
13 2-H -(CH;);0CH; -H N\ o/ P120 12.5 — — | - — | = — — 1. 4950(18)
14 | 3-(CH,),OCH, H -CH,4 \o/ P120 26.2)»120 2.6 — — | = — >1.92 1. 4887(20)
15 3-H H -CH;SC:Hs  |\g/| 20 40 | 360 15 | 360 0| — — — - 1.5171(25)
16 3-H H -CH,CH,SCH; \g/| 82 94 | 156 84 | 17.5 73 | 55 53 0. 800 1.5144(27)
17 3-H H -CH,OCH; \g/| 9.7 9 | 14 88.3 19.8  47.5)120 37.5 1.50 1.5186(27)
18 3-H H -(CHp),OCH; |\g/| 5.6 100 | 13.7 95 | 32 6.8 60 18 1.06 1.5161(24.5)
19 3-H H - -CH,4 No”/| 97 933 209 47.6 26 32 | 360 27 2,72 1. 4961 (21)
.
Allethrin 5.4 100 7.5 986 9.3 8.4 186 53.2 0. 704 —

* Mortality (dead plus moribund) after 24 hrs,
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49, (cf. Table 9).
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B 20cc &, Filic 75mm DK X L] h A 1o {hKT
FIRE (T94% : BB, 300x3x3mm)* 4 4% Mk
% (187 x180mm) it AN Tz, 30FIRLTIL Iz E
b UREE L TR & 218 3.

I RBAHE

1. B

RN ZACHEL U124 = N OIS HIC, 17
P NR2THFTYOWBERIC 4 7oy Y v o THRSE
D acetone JFKO—ER 2 HEH L 12D bBHiIKE S
1o A THI (26~27°C) UBIBOBFERERY, M
BE—BOERMAFERIC L b LDg ffiz b D1z,

2. HSAEEME

JEMIEHI % acetone THRL, 2N FhOUEDIK
# Iml %FIf% 9em DR b Y ~MIZFETF L TH—T
AU, DWWTacetone 2R I I, 4 =N &L
BF » X237 ) 2Ih, ARk 9oy
9 RIS b U 4RI D BIER B3R 12,

3 MEHRSE '
LRGN T 2 AT THER U 7. B3RO H:
TRBU B E (2% 75mm) O—ijid» 5 8mm
DET AL, Efbovd 5 Tmm D L ASIZH%D
, —NiRREMKETL TS, fhic kT 5.
KYBZHZ b oIz L 3B Y v F—HIREB LI
WEEDOIRDOLHE T, $2bb 60mm HUEIH
LHEIRDDBERY VU F—DbEDIILIE, 4
ARt v Y A —~RIKE L, HAIcE
YisH s v o XY L RBREERR U, 1ISITER
CHEEEIRTIH &4 2N 2D T RABICEL,
Wk %2 5 A TRE (25~27°C) W T 245D
BIER LI,

REHBRLIUEER

1. Ether 47 thicether fi§%3D{LEaW

1. EMRBLIURAERE

(1) Furan 3#3:7F thiophene % ester

M1 FTBNT, furan ©2, S-FHIYEICDNT A B
&, QU alkyl OINUALTH 5 methyl ZED{LS
#1 No. 19 |1 Allethrin {tiz B LI NFE T b/ H
DBEIAM A 6 %Y, ether O EYPUBITH 3
‘methoxymethyl ZED{L4&¥ No. 1 ORHEgu LS

* ¥, acetone RUME L, HREUI IO EHWIL. &
RERZA N7 P UBHIOAR L AEBETIRA =
Nt LT KT-50 B oF 24 R B FER M IR EE 3
F12A5 1300 A
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¥ No.19 X b, LT AT, fUBHORELTH—
ffi s A.72 methoxyethyl FED{L&% No.2 TidHul
AT 22 h, Allethrin EAEOMI %
RT3,

U UALAY No. 2 ofiio RFEFIEH And b
o1z ethoxymethyl 3ED{tAY No. 7 TizEITUL 3
POTHELY, 35ibaty No.2 & hEHEE 1
247z methoxypropyl 3£D L No.3 sk
OF ethoxyethyl JED (L&Y No. 4 13, W3t b 35718
FERTICER. |

Elliott & 5-benzyl-3-furylmethyl chrysanthe-
mate® L DNTHISN TV A L 51T benzyl JUF{T
&, furan §% o 3, 5-RiAfkD 3 2, 5-Fifk & b )
HETHI FU DS, alkoxyalkyl PO Y& T
&, methoxymethyl JU3{D{t4&% No.1 & -8, &1
methoxyethyl §ii{D{t& No.2 & -9 a6 D
& 51T, 3, 5-EHREDIIIMFHIT TSN TN D &
AV, 3 4-Eibamizb s LU 2N 5D methyl
MRELZEHIRZEBLTDMB LK,
alkoxyalkylfuryl ester @i Ciz{t44 No. 2 O 2-
methoxyethylfurufyl chrysanthemate ®Fnli%j4t
BT LN TS, JUB% thicether J5iThH A1)
4, %O isologue &ODEIHD BASVIT—EDHFNI
S Al oln, e Etey2 & -16 LTk
HHEDELIEDS 0,5~0.6 [FHEVHBFENRITONT
BRAS»PPTEOABETHS. LTATOYT
Lz isologue, b4 15, & TIIMDOHIINA &
Nna.

iz thiopheneRester Gi, fliff{dSmethoxymethyl
JED{tAY 17 & methoxyethyl ZED{LA 18 Lt
WT Allethrin & D ETHRRIR~B &, ¥F 5-
(2-methoxyethyl)-2-thenyl ester, {.{54%18{3.0.01%
C Allethrin & [{(%® KT-50 {27743, 0. 00125%
it Allethrin O5423.214%4 7 v 2 9 L EJIA
%<, LAY 8DABIVEIZ{L A Tt Allethrin L b
KEFNEBSWTE Y, ZOHOLYE—KT-50{i
ORI, —EOLE L% - THRMBEL 25T
A. {75, 5-(2-methoxymethyl)-2-thenyl ester, {t
&Y No.17 i, LUK 0.01% T KT-50 fiid{ta&ey
No.18 X b 0.55 {#{iEL 55, 0.005% Tix{tAm 18 & .
[AREDHEEERR U, 0.0025% CREIREWET 5
b bY, THTIEIAED 0.00125% Ti e
PRRES, HUH T A EMRABIT & b 24050
FBOBFERITOWVWT S, 7/ v 27 X9 R EFIkie
WEHEM¥AE NI CcOBAE, (LA No. 17 &
0.00125% DIIIHE TIE—FFERINIT—R DRI RH
Ao, 2 v FY URROPBAD X S ML
B ALL» T »
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iz, U8 methoxymethyl & methoxyethyl J&
12T furan 331 7¢ thiophene £i: DHIAT X
2L No. 1, 2, 17 330 18 MORIMTR%E % 5
&, /92 XY UEIRIZ OV T, methoxymethyl
furfuryl ester ({LA#No.1) H—F§L, methoxy
methyl-2-thenyl. ester ({t34% No. 17) 3317t 5-
(2-methoxyethyl)-2-thenyl ester ({L{3{% No. 18)
MBZ2hito ¥, methoxyethylfurfuryl ester ({L1%
1 No. 2) H—Films, #5 AMEMRARIC X 5 24
IFHROBFERIZ DN TI{LEY No. 1 13D 3 (b4
M b —B &% J1H%E. Thiophene FZD (LAY
No. 1745 k¥ -1813, FULEIMEH2-TB b1z
EZITUAE 0.005% D% A5 L1215 (LAY
No.1 L bEhIMIFLNTND. CORBETRE
ORI RUIALEINL, 7 v 2 X9 L HROM
T4 BT & 572 5-(2-methoxyethyl)-furfuryl
ester, {31 No.2 Tk - 1=,

b5, RFEMie & 28504, 5 ATEHMEAE
B L ABMBOMM E - L2 5T, LAY No.
1 LA No. 17 <{t451 No. 18 L {4t No.2 o
ek 22 5.

¥ &» & LT ether 333 ¢ thioether §IIf{D furan
B X or thiophene RLLYOH T, methoxyethyl
furfuryl ester ({L&% No.2) METIOHHRETRL,
ZD# iz Allethrin i L, ORIz, 2T
WOBMERTF LA TR IDA 3 &ick bl
RARIC X ABEERIZT Lotk 5 iR,
Allethrin IGEWITR SRS & D b & 2B RERR%
FREUTERD 513, 160 No.2 H furan B O¥
thiophene RFIFHAR CIZ, MR THEIE %R

928

(2) Cyclopentenyl 357 isoxazolyl % ester

Furan 33} 7 thiophene F ester {22\ T—FFil
WEIR%Z/R U T2 methoxyethyl 3% pyrethrins @
alcohol R3O fHETH % cyclopentenolone (THLA
U1z aleohol 28K L, SB5ic{tAY No.20 51 T°
isoxazole & #1417z alcohol % &R L TILAY
No.21 & U TR % #7228, (LAY No.20 Off
MMERD 24NN BGER I A TREOHRV A SN
flu, ERIF~NaERRAsbNLh S

(3) . Benzyl 3% ester

CORIFULAINR, M3 XiLA BN S & 51T, furan
331 7* thiophene 5% ester " CRHIIMNOTIRZRL
1z{k&% No. 2 8 X v 18 @ alcohol TR 4T D f1I 88
methoxyethyl Wb oSty Noo 28, 4-(2-
methoxyethyl)-benzyl ester DXININHBL B L L
b 5 ¢, benzyl ester DIzt UA furfuryl 33 L 0°
thenyl ester DI TR D T A - fzmethoxymethyl
D, 4-methoxymethylbenzyl ester ({t 4
No. 22) psghtk %tz 1212z oty No. 22
1, ST CLOMUTIRGI & 22 5H5, ortho BLIZI HIT
methyl JEASFHAL 12 4-methoxymethyl-2-methyl-
benzyl ester, {t{3{% No. 26, 12/¥ 0.01% Tix{k
#4419 No. 22 X huzhtkiz 0.67 (Bt bbb b
370, 00125% D{EIYRT KT-50 {531 0IRKETH
>T, #3320 alkoxyalkyl benzyl ester DT {E
W T KT-50 {{sisiikici—D D TH 5. L
1) No. 26 {z4y—-> methyl JE2HALIZED 2, 6-
dimethyl-4-methoxymethylbenzyl ester, (k& %
No. 27 TIzEEIEIIET S 5. 2 D X 5 i benzyl

Table 2. Insecticidal activities of alkoxyalkylcyclopentenyl and isoxazolyl esters against
honseflies
an o Petri-dish method (Sucfcesive contact) Topical
o el Concentration application
No. | e, 2 C=ch-érticoo-r |70 0 ™0 ocar | 0.0025% | 0.00125% LD np?
. . s ° ’ 50
R KT-50 M* [KT-50 M [KT-50 M [KT-50 M (r/fly)
(min)) (%) {(min.) (%) [(min.) (%) |(min.) (%)
CHs '
1
20 | cirSSc-CHz-CH:0-Clis | 45 71,9 | D120 47.6 | D120 33.1 | D120 14.5 3.2 1. 4982
| |
CH2—C§0
—C—CH
21 ;l,\ozg_cm_cm_o_c,,, 320 23.6 (120 133 — — | — — — 1.4937
Allethrin 4.9 100 6.4 93.0| 9.0 74.0| 14.4 63.5 0.693 —

* Mortality (dead plus moribund) after 24 hrs,
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Table 3. Insecticidal activities of alkoxyalkylbenzyl esters against houseflies
R Rt Petri-dish method (Succesive contact) .
Clls p \ - Topical
N a h> c-ar QZ}: fh-cooctt: . Concentation application | .y
o. D
CHis Tz R? 0.01% 0.005% 0.0025% 0. 00125% LDy
- | - Re | KT-50 M* [KT-50 M |KT-50 M |KI-50 M (r/fly)
R (min) (%) | (min) (%) | (min) (%) | (min) (%)
22 H H -CH,0OCH, H 6.0 100 9.6 100 20 86.5 | >120 38.9 0. 563 1. 5132(20)
23 . H -CH,0OCH, H H 15.7 92.2 | >120 35.8 | >120 28.9 | >120 33.6 3.2 1.5112(29)
24 H H ~-CH,0C;Hy H 18.2 93.1| 27.9 75.0 | >120 51.4 | >120 40. 2 1.78 1, 5091(27)
25 H H -CH,SC,H; H 22.0 95.2 | 40 89.5 | >120 59.7 | 120 57.9 0.928 1. 5342(26)
26 H H -CH,0CH; | -CH, 9.0 99.7| 14.1 87.9| 290.2  80.1| 62 62.3 0. 496 1. 5179(20)
27 | -CH, H -CH,0CH, -CH; | 19.1 86.7| 23.2 68.2 | >120 50.7 | >120 23.8 1.50 1.5121(20)
28 H H -(CH.);,OCH, H 120 21.1 | >120 13.6 —_ — —_ —_ 3.2 1. 5072 (29)
29 H -(CH,),0CH, H H 23.5 34,3 (>120 232 — — — — 3.2 1. 5068(30. 5)
30 -CH, H -(CH_;);OCH;, H >120 12.3 | >120 2.7 —_ — — — 3.2 1. 5189(20)
Allethrin 5.9 100 6.3 98.2| 10.5 80.2 17.7 62.1 0.672 —_

* Mortality (dead plus moribund) after 24 hrs.
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Bi it Bt % i 35 K-
. Table 4, Insecticidal activities of tetramethylcyclopropane carboxylic acid esters against
houseflies )
Petri-dish method (Succesive contact) .
cin_ Clh Topical
C .
No c:l;-(lz/—\cu-coocm-[:\—,U-R Concentration application np?
Cila 0.01% 0.005% | 0.0025% | 0.00125% LDy
N R [KT=50 M*KT-50 M KT-50 M KT-5 M | (/fly)
(min.) (%) {(min) (%) |(min.) (%) |(min.) (%)
31 No/ [{CH»OCH{ 53 100 | 579 | 6.0 73.2| 8.0 53.3 1.33 [ 1.4853
32 \CH:CH/ ~-CH,OCH; | 8.1 100 | 10.5 100_ 21 67 24 42.4 1.37 1. 5089
Nc=cu”
33 éH -CH,OCH; | 14,0 93.6 | 17 85.0 | 22 36.1 120 22,5 2.05 1.5059 .
3
Allethrin 5.4 100 6.7 82,1110.0 70.5)17.2 59.7 0,723 —

* Mortality (dead plus moribund) after 24 hrs.

Table 5. Iﬁsecticidal activity of mosquito coil (dipping formulation, soaked for 30 min.
in 0.2% acetone solution) against houseflies.

Length of the test piece of mosquito coil

Clls /C”J R
CHa N 1 (area in cross section, 0.3x0.3cm?) |-
No. an C=cti-Cit-cii-coocn, Ak np(°C)
6cm 3cm
R R? I A "KT-50 | Mortality | KT-50 | Mortality
minute j after 24hrs| minute | after 24hrs

2 ’ H -CH,CH,0OCH;, (0] 14,1 80 34.4 9.0 [1.4939(30)

16 | H |-CH,CH,SCH, o 28 60 — — 1.5144(27)
18 | H |-CH,CH,OCH, s 19 60 - — 1.5146(29. 5)

22 H -CH,0CH; -CH=CH- 12,7 100 31.7 54.8 |1.5139(20)

~C=CH-
26 H -CH,0CH; a, 13.8 100 41 5 1. 5179(20)
: -CH:(P— _

23 H H CH,OCH, 43.5 15 >60 0 1. 5112(29)

25 | H -CH,SC,H, -CH=CH- 28.9 50 560 0  |1.5342(26)

28 H -CH,CH,0CH,; -CH=-CH- 31 80 — —_— 1. 5072(29)

-C=CH-
30 H -CH,CH,OCH; (I:Ha 60 7.5 >60 0 1, 5189(20)
-CH:(':-
29| H -H cH.cnocH, 10 27.5 | %60 2.5  [1.5068(30.5)
Allethrin 8.3 93.2 31 49.1 —

ester SROLAYD 7 v 2 &Y LEITUI I EHN
DL L, BIERFIIHED THE <, allethrin @ LD-50
%1 00& LIcB & ORI 250 & Db 5 =52
TAHERDMLTHA. 4-methoxymethyl-2-methyl
bty No. 26, /7l 1. 33) > 4-methoxymethyl

(&% No. 22, $h7H 1.17) > 4-ethylthiomethyl

Clt& % No. 25, # 1 0.713>2, 6-dimethyl-4-
methoxmethyl ({&% No.27, %71k 0.447>4-

ethoxymethyl ({b&% No.24, $j 1 0.37). DF
HERDH 5 C &1, furan i3 L oF thiophene R{L&
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o B o i 3% -1

DO ETRENIEEZZ SN TV ethoxymethyl
¥ 1213 ethylthiomethyl EBEfax> Uz 2570 (b
A1 No.24,-25) kS A 2 h OBV ABNHT &
Tdh 5.
(4). . Tetramethylcyclopropane carboxylic acid
ester

Liﬁ@%ﬁi'@%ﬁﬂi@?ﬁm)?tﬁlﬁ ester =0 -

alcohol f%4Y, 975 b 5-(2-methoxyethylfurfuryl)
-alcohol, 4-methoxymethylbenzyl alcohol :'b‘; [y
4-methoxymethyl-2-methyl benzyl alcoholiz-D4 T
tetramethylcyclopropane carboxylic acid ester -
Uiz, 2o ORImZNNE, ¥ 5 AmERBIEDR
FUTIWT/ v 2 40 LB LOBGEIRE bHNT 5
chrysanthemic acid ester {231 0.01% DB
BETIRATORMR R LIS, HHCERE Ci o
ester OYIMIFLRZR LT, 1212, (LAY No.33,
4-methoxymethyl-2-methyl benzylester, I #§24
3% chrysanthemic acid ester, {t&%) No.26 L b
BUSIIS B E 5T B, L&Y No.33 207 T
2, B ester D' J AMPEMGABROFERZ T N
FRERUIOWCRL, RiffifEic k3 LD-50 i
MShiisd % chrysanthemic acid ester @
LD-50 {{ids 3§ 0.5~0.25 {HEL WAL &
B ORIULGYDHUTHA .

2 BEER

(1) Chrysanthemic acid ester

AllethriniZiT ORI %28 U Te D idmethoxymethyl-
benzyl ester, {t.&%¥) No. 22, £ 5-(2-methoxyethyl)-
furfuryl ester, {t&1No.2, ¥5 L tF4-methoxymethyl
-2-methylbenzyl ester, {L4% No. 26 D=-T,

-,

J o 289 UEITUIEIESC Allethrin (203, 3
FERpULL allethrin 1233 XX\,

(2) Tetramethylcyclopropane carboxylic acid

’ ester

pratibatizit Allethrin. AZOHN 2R LI
Dz AHHIz6 b o1z, Allethrin WEVEIRZRL
124 DI methoxy ethylfurfurylester; {t&% No.
31, TH BN/ v o 49 ENET Allethrin i3
RN, ' ) '

II. ZEHERN#EEZLDILEY

1. EMERSIUCRAERZR

(1) Furan #54:7¢ thiophene X% ester

furan 33 ) ¢f thiophene Bl kD RIS D RAFT
B & B RIS THK S 3 [ R TA1E Ly
furan 24l & iz OB BIL RKED b LR 7
NEWV, BT V=, BTV E = VONHCR
TBE 28NS 8 5T oh THRIE)IT § REANTHIRY
3. Fixbb furfuryl ester ITiIBBEHRE LTIE
EAEHBNEL DR IZVHEE S5V X S-methyl
furfuryl ester BHSESKD pyrethroid €& 528U
BHETH 510 b 530/ b OHSIE & HIE
F1%43 U, X 5ic 5-allylfurfuryl ester Tix, Mtk
DAEIBW T Allethriniz 45 5 HSEFE i3 Allethrin
dhbRadimngiE ot 2RH LI,

—HINE TGO TH- N =ZHGEHR
furfuryl 35 L ¢F thenyl & ester D HfiH:/s & NiT
SRR & AR % N 7 RKiCBIRT 505, ¢
NoDF—4—~bbixbhizk L, LORKDIL
EYEnTh b IR T SN TR T AL & b
WCETIE S £ Tl TREE VIR 2R LI,

Table 6. Insecticidal activity of mosquito coil (dipping formulation, soaked for 30 min.
in 0.2% acetone solution) against houseflies
Cils_ €l Length of the test piece of mosquito coil
C : H i 2
No C”J_“:,_\C n-coocns |, Ln (area in cross section, 0,3xX0, 3cm32) 2o (°C)
) Cils 6cm 3cem .
R A TTKT-50 Mortality KT-50 Mortality
minute |after 24hrs| minute |after 24hrs
31 | -CH,CH,OCH, No” 18 65 34 15 1.4853(20)
32 | -CHOCH, | “CH=CH” 27.6 40 60 0 1. 5089(20)
. N c=cu”
33 | -CH,0CH, ) C=CH 28.8 40 46.9 0 1. 5059(20)
CH,
Allethrin 8.9 91.6 24.7 13.0 —_
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- Table 7. Insecticidal activities of alkynylfuryl and thenyl esters against houseflies
. R Petri-dish method (Succesive contact) .
1" R! Tpical
¢ '>c-cn-cu-cu-coocm-m : pics
.| om el Are Concentration application )
No. o\ R no(*
cil et 0.01% | 0.005% | 0.0025% | 0.00125% | LDso
R IR R? A KT-50° M " KT-50 M KT-50 M KT-50 M (r/fly)
l (min.) (%) |(min.) (%) |(min.) (%) |(min.) (%)
34 2-CH;| H | -CH,-C:=CH| O | 5.2 100 6.6 100 7.4 100 9.2 96.7 0.390 -|1.5048(20)
35{2-H { H{-CH;-C=CH| O | 4.5 100 5.9 100 7.2 100 9.5 100 0.264 {1.5030(20)
36 |3-H | H | -CH,-C=CH| O | 4.7 100 5.1 100 5.8 100 8.1 94.6' 0.496 |1.5058(20)
37|/3-H | H| -C=C-CH; | 0 |22.5 94.1}64 79.2 P120 25,1 H120 11,3 2.56 1. 5217(20)
38|3-H | H|-CH;-C=CH| S 6.4 100 8.2 98 10.3 97 20 71 0. 378 17 5202(28)
Allethrin 6.1 100 |11.0 98 18.3 83 32.5 55.2 0. 730

Fio, Mgty THISOMITIO B A5 A Rl
TNCAREOIENEH AT EMTL, 1EAE 5-
benzyl-3-furylmethyl ester D ester Fi{53{Ll% 2
5 3fr~, Tibb 2,5 Rinlk» 5 3,5 TR
Fid 5 T Lz H EHHOREY TP RN 3
N 3T &% Elliott™ 3 f& LTV 305, CO=MEGE
F ester LW TANITHEEIZEAY) No.36 D 2,5
Bintkpfbo b0k b, #HTF XL, —J7 LD-50 fiiid
No.35 335 7° No.34 53 No.36 thbiI'dicEx s
PWHRRUIH, TROBlica b3 X 5 eFRbLift
OHILIT & AN 2B DAEIIA B T2,

F e FHRIEDREBIIR BT =T A DALFI R
HEIITE LS 2 B ST U 7 RO 5160
) No.34~No. 36 X VS b HD T XV IIN 2T

THZMAGEH 1 MMM L 12601 No.37 ©
BaFhind it T L,

ZOFBISOTUAIE B I DR, 36iC
thenyl & ester iz & ¥4 L thiophene 4 E gL
BTNFNDL TN =Y, TvEVIGERRIE
PRIV BN TE N ¥ U L MAL, Hic
{t&% No.38 @ 5-(2-propynyl)-thenyl ester {33k
Zhtk, BOESIE b COFFDOHI TS TNy %
Ruiz.

tRiz furan 33 L 7¥ thiophene i ester @fd)jjé’ﬁ:.
WU, BOEMNT DWW TR E bz T inrcg)
MEFRUTWDD, 7 o2 29ttt furfuryl
F ester OFjHS, MIMERRLI, TOT ERBZH
{WBRORMHAIDEBNZO DX H d EAAIRT

Table 8. Insecticidal activities of alkynylbenzyl esters against houseflies
) % Petri-dish method (Succesive contact) .
:'_:::>C-CII-C\H~/CH-COOCH2«@ C trati Topical
Rt oncentration fontd
No. C"/'c\cnJ % application np("C)
0.01% 0.005% 0.0025% 0.00125% LDy, ’
R | & R? KT-50 M [KT-50 M_|[KT-50 M_|[KT-50 M_| (r/fly)
(min)) (%) |(min) (%) |(min) (%) |(min.) (%)
39| H | H | 4-CH-C=CH | 6.6 100 |10.6 100 | 18,5 98 30 88 0.205 1.5261(20)
40| H H | 3-CH,-C=CH | 18 83.5| 42 70.7| 75 72.5 D120 60.4 1.216 |1.5264(29)
41| H H | 2-CH,-C=CH [>120 45.7 | — — - — - - 3.2 1. 5282(20)
2| H | H | 4-C=C-CH; D120 28 - - = -] - = — 1. 5418(20)
43 |2-CH; H 4-CH,-C=CH | 12.5 100 19 100 40 96.6 120 66.4 0.352  [1.5230(20)
44 2-CH,‘ 6-CHg 4-CH,-C=CH | 19.5 100 | 23.4 v 100 | 35.5 100 | 37.5 100 - 0.364 |1.5240(20)
Allethrin 5.5 100 |10.5 94.0 | 16.8 82.1| 30.6 53.0 0.670 —
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Wi 5 affinity R LPEDEZELONS.

(2) benzyl % ester

0 8 KDOEERERD 5 T ORIED ester § ¥ IchTR
(2] furfuryl, thenyl & ester & [EEICHETIEOR
AIEDITO =R A R benzyl ester BT
N7 %7 U, #54c No. 39 (04— (2-propynyl) benzyl

35 ¥w—III

ester IPESRD benzyl % ester. i LIz VHITE
Allethrin % L% db ZUIERRT & & b ICRFEN
Hick 5 LD-50 {fid %1z 0.205r/fly & Allethrm
D3 [ELL ORI 2R UL,

Wi 7 = = M icistd 5 7 o VO RBIEORL
B ORI LB R iz U, PRI

Table 9. Insecticidal activities of tetramethylcyclopropane carboxylic acid esters against
houseflies
cm>c-cﬂ \ R m Petri-dish method (Succesive contact) Topical
cHy /X GH-coocH: H [[ . Concentration appli-
No. /N AR ‘ cation pp2
CH; CHs 0.01% 0.005% 0.0025% 0.00125% | LDy,
KT-50 M* KT-50 M [KT-50 M [KT-50 M | (rfly)
1 2 . . . .
B R | A [ (%) lGain) @) lmin) %) l(miny @)
45 |2-CHy|'H | -CH,-C=CH 0 2.9 100 3.1 100 3.6 100 4.5 100 0.281 | 1, 4952
46 | 3-H | H | -CH,-C=CH 0 2.9 100 3.1 100 44 97 6.0 61.9| 0.672 | 1.4999
47 | 3-H | H [-(CH,),-C=CH 0 6.3 100 6.5 100 7.2 100 8.6 51.8| 0.788 | 1.4893
48 | 4-H | H | -CHrC=CH |dy.cf| 7.3 100 | 9.1 100 |10.3 100 |12.1 91.6| 0.335 | 1.5205
*
N c=CH
491 4-H | H| -CH,-C=CH é ~ 1.2 100 [15.5 100 |26.5 100 {25 80.3| 0.333| 1.5431
H,
" Allethrin 5.7 100 |10.8 96.41{17.3 85.4{31.2 55.6| 0.692 —
* The numbering begins with the asterisked atom, -
Table 10. Insecticidal activity of mosquito coil (dipping formulation, soaked for 30 min.
in 0,2% acetone solution)t against houseflies.
a R o Length of the test piece of mosquito coil
g, G Cll-GH-Ci- COOC"'-PIR, (area in cross section, 0.3xX0.3cm?)
No. il < A no(°C)
‘ o 6cm 3cm
TTKT-50 Mortality KT-50 Mortality
R R! RE | A minute |after 24hrs| minute |after 24hrs
1t
34 | 2-CH; | H |-CH,-C=CH 0 8.0 95.4 20.3 53.8 1. 5048(20)
35 2-H | H |-CH,-C=CH 0 6.0 100 12 100 1. 5030(20)
3% | 3-H | H -CH,-C=CH 0 7.2 99.5 15.7 87.0 1. 5058(20)
38 3-H | H |-CH;-C=CH S 13.2 80.0 29 10 1.5202(28)
el
44 | 4-CH; | H |-CH,-C=CH| /"~ "5\ 30 35 >60 7.5 | 1.5240(20)
' CH,3 H )
Allethrin 8.9 91.6 24,7 13 —

* The numbering begins with the asterisked atom.
1 Results shown are for concentration of 0.2% unless otherwise noted.
tt The compound is tested at concentration of 0.1%
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Fa ¥ UIED 4 [LTHREE No.39 12 ¢ ORBEDOHT
TR I %R U T2d3, No.40D 3 [y iFtik ester DR
ki No. 39 T/ v 7 49 VBT E btk
MCIEFL, 85z No. 41 0 2 IRk TIZIZEA
EMERE L DR 7 a2 F Pk ester 1220V T H
ORI ORINC X b LDRIAZiM A b hie,

WL 7 2 = VR Ricisid 3 7 o S VISLIN DR
FEDTATEDS 13 LT LT - W T 4-allylbenzyl
ester OFIT L DIEAIgIT 2 FNVIERTA LIS DI
REHLOD benzyl ester (T LT A ICZIRH X L
It h, &< it 2,6-dimethyl 4-allylbenzyl ester'®
ML FTLINIBTIRR LI E Elliott i2ONTWN 2
¥, TO=TREAR benzyl ester DWW Tik T DR
A FNVIEDTA X 2E)TROREREA LD bh T,
No.43, No.44 FlDd E5ictr UA ZORHUIIETL
1.

(3) Tetramethylcyclopropane carboxylic acid

ester ‘

EROATITIEE Db - T2 {8F M 22 ester D
alcohol %5}, 372 b =1ME545R furfuryl alcohol,
benzyl alcohol % [RVT D ester B4R UMES
Ut 2 I 9 KR Uiz, _

TN b D ester W 5 AMEMEIC & 2450h
51{t&Y No.45,46 @ furfuryl ester D/ v 2 5
VIERAEF TIERC XK, & ifbA No.45 o
0.00125% PT343 3 KT-50 12 4.5 4} C e hE T
DORIR= A 7 W% B T T ORHEDHCLE IO
BT EEBIRBBESIOG D T CNIF %R

928

% 7z benzyl & ester } YT AWM= R 7V EH
BUTRA BBEBOIVERE & 50. 1% RIS
57 22 X9 8k Allethrin T4 555 0.005
% LT OIETE G Allethrin 2132125 b¥bb,
HIEANINCINT & D T SR IcER 2R UL,

2 MEER

(1) Chrysanthemic acid ester

= MRS & T furfuryl, thenyl, benzyl & ester @
R X A HER R 0LUTRTH, ThbDHRT
thenyl 33 17 benzyl ester {z-oWVTid 4 J ATHEM
HEATA OGN S BRI e o T, UL
—75®D furfuryl & ester {t.{31) No. 34, 35, 36 {34 3"
N3 THERO Allethrin 2132512 LO & v
PRERL, FPRCNGHHE, ~ v AL UTH
MG SN B ILAWTH S D L e RTRRLI,,

(2) Tetramethylcyclopropane carboxylic acid

ester

114z tetramethylcyclopropane carboxylic
acid ester OMEKIMERLIY, chb T
furfuryl 7 ester [2I10.L8D%KRD furfuryl ester
sl B Ehpied Sl 2 L, ey
5 No. 4513 0. 1% B RTiTINT 2 v 2 o, |
FENED, e bOFHEDOHN TR L ERERLIL,

—75, benzyl F esterid {ZMEIMENICIVTIY, T
SNIBOER AR RTH, MBc LI UMEBTIR, v
FoUb B PRGN, 1z,

Table 11. Insecticidal activity of mosquito coil (dipping formulation, soaked for 30 min.
in 0.1% acetone solution) against houseflies
CH:;> R - Length of the test piece of mosquito coil
C-Cl-COOCH
Ctla N cHz [{ A[Rz (area in cross section, 0.3x%0.3cm?)
No. 7/ N\ ) np(°C)
Cll3 CHa 6cm 3cm
R R! R? A KT-50 Mortality KT-50 Mortality
minute |after 2dhrs| minute |after 24hrs
45 | 2-CH; | H |-CH,-C=CH 0 7.6 100 11.5 75 1, 4952 (20)
46 3-H | H |-CH,-C=CH 0 14,0 67.5 26 7.5 1. 4999 (20)
Nc-c .
48 | 4H |H|cH-c=cH /K| a 92.5 47 10 1. 5205(20)
H H
Necd
49 4-H | H |-CH,-C=CH| /~"3\0 35 80 >60 18 1.5431(20)
CH, H
Allethrin 16.9 33.8 40 2.5 —

* ‘The numbering begins with the asterisked atom.
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LI ER~TsE 1z alkoxyalkyl, alkylthioalkyl 354
iZf alkynyl 3£ %459 % furfuryl, thenyl 35 X ¢benzyl
SROFHL pyrethroid {toWT, 4 =/ Szitid 3%
‘g %3 & UT Allethrin %253 [Uc SRER L 12855,
¥4 alkoxyalkyl i3 B {kic 2 W Tid 5-(2-
methoxyethyl) -furfuryl ester; 4-methoxymethyl
benzyl ester D3 b D XWVEIR BRI LbLL®D
BEHIED § > BRAYEIERICRERN TS b, methoxy-
ethyl ZieoW0Tid 2,5 PO furfuryl oW ToO
7, %7z methoxymethyl J5iZ9U Tl benzyl ester
DA 61, ZhUSIOMARICE 3=
A F VTN TER 2 DIZRHR 2 -1z, —FHH
PURA SO I B HERCE L2 s 1T
L, ZORMEBZIERT VvEVDLT VT =0V, B

TV F 2V EZ ORI 2 RIS 5 R

AT R LSS 12 = TAS & R ffe ester iX furyl,
thenyl, benzyl DWW FNDRICENTE/ Y2 8D,
PEEN & S IRED TT LB ER LI
WA ADHUCHURI A UIoE BBk R O IR
TR B, :
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Summary

Various new pyrethroidal esters of furyl, thenyl
and benzyl alcohols which contained alkoxyalkyl,
alkyl,thioalkyi and ethynylalkyl groups were
synthesized and evaluated for insecticidal activity
against houseflies. '

The insecticidal activity of “the following
compounds was found to be equal or superior
to that of allethrin, e.g. 5-(2-methoxyethyl)-
furfuryl chrysanthemate, 4-methoxymethyl-benzyi
chrysanthemate and most of the 2-propynyl series
esters. '

For the typical alcohol components, tetrame-
thylcyclopropane carboxylic acid esters were
synthesized'and the potency of the compounds
was also studied.

i

i

NTHEHHE1D oblique-banded leaf roller
moth O¥¢7 0%y

" Sex Pheromone of the Oblique-banded Leaf
Roller Moth, W. L, Roelofs, J. P. Tette, Nature
226, 1172 (1970).

- 1968 4E 1z red-banded leaf roller moth (Argy-
roteania velutinana) O XYM INZ¥ET .o
2 H% cis-11-tetradecenyl acetate () THAL
& 2 RE LI,

CH;CH,CH=CH(CH,) ,,OCOCH; ()
0% (1) 2AVWTOBHITER T 3 IR T

oblique-banded leaf roller moth (Choristoneura
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rosaceana) DHEDH L FHIIND T EHHIL Iz,
Z LT, EHRET2HHAOHZMTLT, WEDXD
B, M RITaN, W Ay v b tl gl
XU UL, BRI EOFRICE T, 207
saevdE (1) THAHRT ERMERBLI,

(1)iz dodecyl acetate 2w 5 &, A. velutinana
OHETHT 2 8 2 IEHCERD 5 L EW3TTIRDO»
2> TOBH, Z2OMOEHOE»iTy, (1)ITIA
i, C.rosaceanaDifficsidaHEsWE2m» 3L
L 2otz BARBOTE, Thb 2HIO 7O
HF2OWBERNMWTECERE>THRREIL TV S
EWOaffEtEL » 5. & 0



