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2, 2d1methy]cyclopropane -1)-propionic acid 2.7g
#1371z, bp 118~9°/4 Smm., () %' +40.7° (e,
3.10, et_hanol), n3¢ 1.4714. -
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A "Résumé
(+) trans- Hofnochrysanthémw acid, "
boiled in dilute sulphurxc acid, gives (+)- trans-
e- hydroxy dxhydrohomochrysanthemlc acid, mp

176—7°, tqgether ,v_vxth.(+) -8, 8-dimethyl-y-iso.

Butenyl 3- x"alérblaéfohe The formation of opti-
cally active. Jactone. from ‘(+)-trans-homochry-

sant.hemlc acxd provxdes another cogent evidence

/ for the str_uctu;e of the lactone previously deduced

on the racemic compound.

when

" The Arhd»t'-Eisi;ert reaction of the homo-acids
gives further higher homq]gue's--such as (+)-, 7
(+) -trans-B- (8-isobutenyl - 2. 2-dimethyl - ¢yclo- -
propane-1-)-propionic acids and‘(:!:)-éis—3-is9—
butenyl - 2,2- dimethylcyclobutane- 1 -acetic acid.
Both trans-acids give, in boiling dilute sulphuric
acid, the -same- (+)-7- (1, 1/, 4'-trimethyl-pent-
2'-enyl)-butyrolactone together with: the corres-
ponding” " hydroxy-acids, . optically " inactive and
active respectively.” Complete resolution of (i )-

- trans- ho‘mochrysa.nt}iemic’ acid and (&)-I was

achieved by means of optxcal]y active - pheny-

lethylamine. )
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T .“ﬁﬁilﬁ“‘tﬁ% Uiz %%—é‘éﬁfwé (£)- allethrolone rozzF }vﬁzw z apggmgA%;a@ _
4 xiexts 3% % topical application method iz X - T2REA L7z, Allethronyl homochry-

santhemate B L, KENRIZ d FROHRIT/LY ElEBER T 5. Hiz C-extention

Rt o THBNIREO= 27 VIRGHERS.

_BO{ b2 cycdobutane BTH

Pyr'éthrbid type ® =& 5 v & UT ¢yclopropane
5T, MOBERIESH > THNEHEND 2T EHL L HR v

R ARUTODHEY ester hnkage DEREE 3N T, homo- Lyclobutane EEZXTJWCIZIZ i
C7 RS, Yt lactone Hiik4K kfﬁt%T? o,

Pyrethro‘ds U)A_L{?Kfﬁ“ﬂ LB R 3L 0)55
FRZRICT B2, EH%3 cyclopropane B & cyclo-
"pentenolone Fi% %53 ester linkage DIEE 2 R A0
D IZIATHE—%BE D carbon chain extention %17
olz. B-WROERARAR  Amdt-Eistert KI5
R EHARL, TOMEIREMEEY LINCHIED 2

BTz Uiz, Zh b OERHiL thionyl chloride %

YEF S THR & D acid chlorides 24E b, La Forge? .

DFHRR LD (&)-allethrolone & xR7 gl/ﬂﬁ%ﬁ" >
R A 7%}'_51’11_7:7 ester ﬁ‘{:{t chromatograph &I & hi&
#: alumina @@%Ei&?'@.‘fféﬂ U, #iBEik pola-

rograph iz X HIEDIZ. ';ﬂl;@ ailethrin Fé}fﬁ&ﬁ
BHOERDCEUTH, F polarograph Hic

ko TREZIMATASR allethrin OBE & AOS

BT ‘a-dl-tm‘ns-‘allethrin %
U35 C L 2Dz, ’
L5 D ester ﬁ};ﬁ(}'[}@i‘éﬂj{}%@ﬂ xNx Musca -
domestica vicina Macq. TX4d A3 » ‘microme~
ter .syringe '7& JOU % topical application method iz
X hHEL, 30 3%:0D median knockdown concent-
ration 0" 24 %D median lethal concentration
%5}329), ' C ns 0) a-dl-trans-allethrin 343" 318

mH e U CIERGICER -

* This is a Japanese version of the article written -in Eng]xsh and submitted to Bull. Agr. Chem. ‘

-Soc. Japan, vol.' 22 which' is now in press.
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Table 1.

" Evaluation of relative effectiveness on toxicity of allethronyl esters of higher -

homologous acids and the related compounds as compared with o-dl- trans-- allethrin. .

Median Knockdown Median Lethal

. - ) concentration concentration -
Series Entry Material Relative Relative. .
KC-50 knock-down" LC-50 lethal -
’ effectiveness : " effectivness
1 a-dl-trans-allethrin 0.07525 1.00 0.12722 1.00
. 9 dl-allethronyl-dl-cis-chrysanthemate 0.035 2,15 -.0.069 1.85
o-dl-trans-allethrin 0.078 1.00 - ©0.195 1.00
2 10  dl-allethronyl-d!l-cis-3-isobutenyl-2, '
. _2-dimethylcyclobutane-1-carboxylate 0.748 0.11 0.357 0 55
a-dl-trans-allethrin 0.193 - 1.00 0.312 - . 1..00°
3 C o dl- al]ethrony] d-trans- homochrysan- ) o .
4 e ' 0551 0.35 0. 422 0.74.
4 -o-dl-trans-allethrin 0.077 1.00 0.133 ~1.00
'2: dl-allethronyl-d-trans-chrysanthemate 0.006 - 13.50 . - 0.027 4.88
5 a-dl-trans-a])ethrin : 0. 102 1. 00 0.165 1.00
3. 'dl-allethronyl-l-trans-chrysanthemate 0. 289 0.35 0. 467 0.35.
o-dl-trans-allethrin - 0.090 100 0.158 1.00
6 1  dl-allethronyl-dl-trans-chrysanthemate 0.014 6.56 o 0.039. 4,09
) dl-allethronyl-I-trans-homochrysan- P :
5 themate (240. 200) * 0 0004' (90. 146)* 0.0018
.. t-dl-trans-allethrin 0.117 — . 0.191 -
7 dl-allethronyl-d-trans-8-(3- isobutenyl _ - _
2, 2-dimethylcyclopropane-1)-propionate
8 dl-allethronyl-l-trans-B-(3-isobutenyl - . - »_‘ _
: 2,2-dimethy]cyclopgopane-1-)-propionate .
6 dl-allethronyl-di-trans- B-(3-isobutenyl - . . _ _
. 2, 2-’di_methylcy;:lopropane—l)-propionate
1 dl-allethronyl-dl-cis-3-isobutenyl-2, 2- . . . .
7 dimethylcyclobutane-1-acetate
12 (=£)-9, 3-dimethyl-7-isobutenyl-d- ,__ _ . _
) valerolactone .
13 (+)-4,0- dimethyl-7-isobutenyl-9- _ _ _ _
_ va]erolactone i ’
14 (&- -r-(1, 1. 4-trimethyl-pent-2 -enyl)- _ _ . _
butyrolactone ]
15 r-ldctone (from ()-cis-3-isobutenyl- - — - -
2, 2-dimethylcyclobutane-1-acetic acid) o )
, 16 (&)-pyrocin —_ — — -
* The value in parentheées is not realized -
S 2 ¥ UT Table 1 257z, b 22, EﬂEmiﬁEKXJ b‘fiﬂfxﬁ’éﬁ’?’i—}n VINIE@N

< Methylene 352 » > CH—%5E L b ester lmkage _

OEL allethronyl homochrysanthemate (entry
No. 4, 5) 13 5BEOHERTRTY, IHIC ester
linkage 38 2% & (entry No. 6~8) & FHit®
45 . Homochrysanthemate MHIAY %758
LR B ERBSICOESENIC 4R (entry No. 4) DJ5
33 I 5% (entry No. 5) X b #ikasiiu. AL t_i/l
OHEDHEIZ COREFFOLRIGT & > TIRES 2

ﬁ}k# Cw iBI7 HHETIRIT, C ORI ester
linkage OIEETZT TIREEREABD molecular
conformation %3 “three points contact” 1 S hiE
Wiz 2z BRI EL S, '
Cyclobutanecarboxylate (entryNo. 10) b)’jﬁk‘ ho
mﬁ%*r*é‘%’ﬂiﬁbbf@ﬁ:iﬁm?}'cﬁ) %. Rethronyl

- chrysanthemates (D#ifth % R3O BE 2 BRI ED

TOW LORFGM L UT A iSQbutgnyl g,
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- gem-dimethyl group F;{¥ cyclopropane ﬁb:}( (1))
HRAEFIC L > THRINTO 3. RUES; Lo
RRZEALUTROMAREHH SN T3 2 5

cyclopropane FIDIC hiz cyclobutane BTHXRA -
TYREEBE2H OB E LT, RULCOHA
Th- ester linkdge HSEICIEN S & (entry No. 11) -
irans-homochrysa{nthemate (entfy No. 6—8) 05 .

ELERCHERERRS.

- B3 lactone ¥ (entry No. 12—16) lié( E=ia
PRI 7&1»971@'( &1 T 5 lactone ﬁ@ﬂﬁ
hEEZ NS Dyiocin DRHEIETHKDIDIC
BRRTTS 1. Pyrocin WEETHRHD 134 = ~xxitst

UTEO 2 H U, Harper S0 RIEHTH 3 L5

BTN tbpfcai app]icz;ltion ik 5%%‘%0)}%%

=S Harper FORER bﬂ%ﬁ( %E%T%fmnof. ‘

2 B
gt , R
" dl-Allethronyl-di-trans-homochrysanthemate :

" dl-allethrolone * 2.3g (n 1.5135) % 15ml  dry . . '
L ENOMEREE LTSN,

benzene AL, THCHEESEH E LT dry pyri-
dine 1 7 ml %ﬂﬂz_,
trans- homochrysanthemoyl chloride 3.2g #20ml

O dry benzene I¥EH Uizh DREEMT 5 LYty

T rREH/L,  Hbic pyridiﬁe hydrochloride Qﬁ%;—%b

Wi s, ERUTHREC 2~3 BREEURE,
‘ pyridine hydrochloride % 7] 72 benzene iﬁ’éﬁ% o
'7J<, ®mEgK, H HC &U7J<0)ﬂﬁ‘i%tck<52?{f§ L, i

MBSWC N: Si2@mUo s EE (aE 50° UTF)

] throlone ester AR Utz

M CRTARLL dl-

TEHAL, BB - dl-allethronyl .di-trans-

‘homochrysanthemate #2185, ﬂﬂ?ﬁtﬁc’ﬁm i)

¢ pet. ether REbUEE 7 FOR%E UTHR
HYRIE Ureth, METFI Ne %8 UTHOR
Fle BT 5. BROVE a-dl-trans-allethrin

PEHEYE L U polarograph M k bfiotz. Th

L& A—RIET & VB2 OF—HREEED alle-
T ester MOFHH
&0¥Hm&miumllmm<f@ot
YR

R fmmelu@wnlswmA%&0@¢%
Z-Cdh B ®-dl-trans-allethrin % acetone i’é?ﬁ&: IJ

. TEADREOL O2RHE LI

piti ‘ﬂ’gﬁfﬁzﬁs’ k> THE Ultd =z ‘

" Musca domestica vicina Macq. OFULHB 4~5BE °

OEFE2EE THE: U acetone % FANTITERIEIC
98 U7 3E9 0.0005 cc % micrometer syringe 12
& b BRI Uiz, BBNCIE LTI DIXE)
BRITh » e BBPE U TE ORI s trh
1:1 Thotz  SEYMMTEEMRIL petri Mmiz Aduh

HETIEHE L 24 BRBOBFER S KD 1.
%% %’%@%%%iTTa & Table III m
"C*&) 3.

i‘lﬁf%'ﬁ%”“ HILED ﬁlé’gﬁ@i;ﬁﬂl?ﬁ‘@’z% - LE'\%WC
SIS T R IR S H S0, AT REIRN O3 Eit

Sl rREoNERET. Wtkrnaahi AR

AR A R AR B AT 5.

‘_Refraction indices and half-wave potential .of 'syndletic pyrethroids

Table. IL
- Half-wave
Entry - Material w3 potential
. v. s. S.'C. E.
L dljallethronyl-dl-t;ans-chrysanﬂlemate . Y 5:060‘ ’ —1.24
2. -d-trans- chrysa.nthemafe : 1.5072 —
3. -l-trans-chrysanthemate - .1.5076 ‘ —
4. ~  «d-trans- homochrysanthemate 1. 5(.)19, » ~1.23
.5, _-I-trans-homochrysanthemate - 1.5021 . -
" 6. -dl-trans- B-(3-isobutenyl-2, 2- ’ :
o dimethylcyclopropane-1)- propxonate ~.1,5008 —-1.24
T -d- trans- 4 -1.5010 . -
I 1.5022 =
. .dl- cis- chrysanthema.te = 1. 5090 T —1.24
10. - ¢ ¢ ~dl-cis-3-isobutenyl- 2, 2- dxmethylcyc,obutane- . . -
L . 1-carboxylate . 1.4560 —-1.25
11. . -dl-cis-3-isobutenyl- 2, 2- dJrnethylcyclobuta.ne- :
1-acetate 1. 5008 —1.25
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Table III.  Concentration-knockdown and concentration-mortality of adults of the common
house fly, Musca domestica vicina Macq. for &-dl-trans allethrin and allethronyl esters of
higher homologous acids and the related compounds applied topically as acetone‘solution_

Series Entry . Material - Concent- Nu::fber .K%%ckc‘lown Mp{tzg;ty )
’ i ration insects 1R 30minutes in ay
1 o-d!-trans-allethrin 1/1lmg/ml 74 78.42% - 91.3%
. ’ : 1/2 68 . 76.5° 95.6
1/4 79 79.8 79.8 -
1/8 8 - 759 49.4
/16 - 70 40.0 24.3
‘ : - 1/32 8t 124. 25
9 dl-allethronyl d!-cis-chrysanthemate 1/1 88 . 91.7 100.0
T 1/2 80 91.3 100. 0
1/4 74 82.4 93.2
1/8 75 70.7 69.3
1/16 - 66 - 66.7 43.9
/32 .73 48.0 23.3
2 a-dl-trans-allethrin 1/1 " 64 - 90.8 - 95.3
: ' : 1/2 73 8§.-3 87.7
/4 73 63.0 - 58.9
! ‘ ) 1/8 79 59.4 27.9
| ' ' 1/16 82 52,4 13.4
1/32 7 29.1 2.5
10 . dl-allethronyl-dl-cis-3-isobutenyl-2,2- = 1/1 96 6L.5 94.8
: dimethylcyclobutane-1-carboxylate . 1/2 99 . 35.4 - 73.7
' 1/4 84 20.2 26.2
1/8 ~ 82 ~ 15.9 15.9
/16 73 14 5.5 .
. - 1/32 72 2.8 2.8
-3 ‘ a-dl-trans-allethrin ] 1/1 94 91.5 - 85.1
: _ ' 12 72 79.2° 66.7
1/4 82 50.0 - 46.3
1/8 83 43,3 - - 19.3
1/16 72 13.9 , 5.6
. o ) T 1/32 73 9.6 0.0
4  dl-allethronyl-d-trans-homochrysanthemate 1/1 . 67 52.2 ' 79.1
L . 1/2 70 51.4 55.7
14 14 432 37.8
1/8 80 . 350" 10.0
1/16 . T3 . 23.3 5.5
' T 1/32 72 C 16,7 14
4 «-dl-trans-allethrin ' 1/1 81 96.3 98.8
. . 1/2 79 '93.7 94.9
1/4 72 ~ 88.9 86. 1\
1/8 88 58.0 39.8
1/16 . 62 54.8 16.1
) 1/32 .72 18.1 5.6
2 dl-allethronyl-d-trans-chrysanthemate =~ 1/8 79 . 100.0 98.7 -
C /16 . 79 - 987 74.7
- 1/32 92 95.7 1 63.0
‘ 1/64 77 89.6 23.4
17128 88 71.6 10.2
1/256 74 27.0 2.7

1/512 77 7.8 0.0
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5 &-dl-trans-allethrin i1 78 97.4 100.0
- 1/2 91 91.2 87.9
1/4 80 75.0 - 67.5
1/8 80" 48.8 36.3
1/16 - 92 43.5 16.3
. 1/32° . 9% 13.5 0.0
"3 dl-allethronyl-l-trans-chrysanthemate - . 1/1 75 64.0 72.0
R ' 1/2 73 60.3 53.4
1/4 69 47.8° 34.8
1/8. 75 34.7 8.0
) 1/16 74 31 8.1
, . 1/32 83 - 28.9. L 2.4
6 «-dl-trans-allethrin /1 59 98.3 98.3
- 1/2 ' 65 '92.3 87.7
1/4 . 53 83.0 66.0
1/8 49 61.2 38.8
1/16 58 431 19.0
) 1/32 ' 66 13.6 0.0
1 ' dl-allethronyl-dl-trans-chrysanthemate - 1/16 59 "~ 91.5 69.5
o : " 1/32 53’ " 83.0 39.6
. 1/64 60  55.0 ; 18.3
N - 1/128 56 ¢ 133.9 14.3
, 1/256 59 5.1 3.4
) 1/512 56 0.0 . 0.0
5 . dl-allethronyl-1-trans-homochrysanthemate 16/1 =~ .58 36.2 72.4
: T 8/1 . -56 16.1 48.2
4/1 69 5.8 17.4
N 2/1. 66 0.0 4.6
. _ 1/1 75 0.0 0.0
7. . &-dl-trans-allethrin 1/1 95 91.6 .95.8
1/2 78 75.6 76.9
14 64 78.1 62.5
~ 1/8 68 35.3 14.7
1/16 -~ 70 41.4 14.3
o , 1/32 71 24.0 5.8
"7 ' dl-allethronyl-d-trans- B-(3-isobutenyl- 1/1 103 0.0 © 0.0 -
2, 2-dimethyleyclopropane-1)-propionate’ 1/2 90 0.0 0.0
- 1/4 78 0.0 0.0
. 1/8 80 0.0 . 0.0
1/16 81 - 0.0 . 0.0
. -1/32 76 0.0 . 0.0
8  dl-allethronyl-l-trans-8-(3-isobutenyl- 1/1 128 0.0 0.0
2, 2-dimethylcyclopropane-1)-propionate - - 1/2 84 0.0 . 0.0
y T 1/4 109 0.0 - 0.0
1/8 o1 0.0 0.0
1/16 88 0.0 0.0
- /32" 3 0.0 0.0
6  dl-allethronyl-di-trans- B-(3-isobutenyl- 1/1 73 0.0 0.0
2, 2-dimethylcyclopropane-1)-propincate  1/2 .78 0.0 0.0
oo ’ 1/4 81 - 0.0 0.0
1/8 71 0.0 0.0
1/16 77 0.0 0.0
. 1/32 71 0.0 . 0.0
11  dl-allethronyl-di-cis-3-isobutenyl- 1/1 86 0.0 0.0
2,2-dimethyleyclobutane-1-acetate 1/2 89 T 0.0 0.0
' 1/4 70 0.0 0.0.
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1/8 74 0.0 0.0
1/16 63 0.0 0.0
1/32 71 0.0 0.0
12 (£)-6,0- dJm\,thyl-r-isobutenyl-B-
: valerolactone /1 67 0.0 0.0
13 (+)-0,8-dimethyl-y-isobutenyl- 6- : )
valerol: actone 1/1 71 ‘0' 0 ) 0.0
14 (x)-r-(1,1,4-trimcthyl-pent-2’-enyl)- : :
butyrolactone 1 K 69 0.0 0.0.
15 r-lactone (from (+)-cis-3-isobutenyl- - :
2,2-dimethylcyclobutane-1-acetic acxd) /1 &) 0.0 0.0
16  (&)-pyrocin 1/1 85 0.0 0.0

Résumé

Higher homologous acids of chrysanthemlc acid
described in the previous papers were esterified
with (&)-allethrolone. The toxicity .of these
esters and the related compounds to the common

house fly, Musca domestica vicina Macq., were

evaluated by topical application method. The

allethrony! homochrysanthemate (entry No. 4, 5)

was shown to be toxic and the dextrorotatory

form was far more toxic than the laevorotatory one.

Further elongation of the ester linkage resulted -

in the loss of toxicity. The cyclobutane carboxylic
acid ester (entry No. 10) was shown to be toxic
and so, the cyclopfopane ring might be replaced
to some extent by the cyclobutane ring, provided

the other requirements were fulfiled. However,
further elogation of the ester linkage also reduced

12—16)

obtained by the hot sulphuric acid treatment were

the toxicity. The lactones (entry No.

non-toxic. |
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