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Figure 1. Chemical structures of the four
constituents of “Pyrethrins” (and Allethrin)
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Figure 2, Chemical structures of “Pyrethrins”
(and allethrin)
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Pyrethrin 1(VI) ~CH,,-CH,-CH=CH-CH=CH,
Pyrethrin II(VII)-COOCHa,
-CH,-CH=CH-CH=CH,

Cinerin I(VII[) -CH,,  -CH,-CH=CH-CH,
Cinerin II (IX) -COOCH,, -CH,-CH=CH-CH,
(Allethrin (X) ~-CH,, -CH,-CH=CH,)
(VI)  (4)-S-cis-Pyrethronyl-

(+)-1R : 3R-frens-chrysanthemate
(VII)  (+)-S-cis-Pyrethronyl-

(4-)-1R : 3R~trans, trens-pyrethrate

(VIII) (4)-S-cis-Cineronyl-
(4+)-1R : 3R-trans-chrysanthemate

(X)  (+)-S-cis-Cineronyl- .
(+)-1R : 3R~trans, trans-pyrethrate

[(X) (&)-Allethronyl-
(4)-cis, trans-chrysanthemate]

Table 1. Relative effectiveness of natural
pyrethrin components® :

KD LD
Pyrethrum extract 1.00 1.0
Pyrethrin T (VD) 0.78 1.0
Pyrethrin II (VII) 2.05 1.5
Cinerin I (VIII) 0.60 0.4-0.5
Cinerin II (IX) 0.75 . 0.5-0.6
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Table 2. Relative effectiveness of natural
pyrethrins, allethrin and a-(+)-frans-allethrin
(LD)w

Pyrethrum extract 1.23
Allethrin 2.86
a-(+)-trans-Allethrin . 1.00
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Table 3. Relative effectiveness of allethrm
isommers (LD)®

Configuration of Relative
acid moiety alcohol moiety effectiveness
(+)-trans- (+)- 100
(=)-trans- (=)~ 0.5
(+)-trans- (-)- 25
(—)-trars- (+)- : 2
(+)-cis- (+)- 48
(=)-cis- - (-)- 0.2
(+)-cis- (-)- 12
(—)-cis- (+)- » 0.8
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Table 4. Relative effectiveness of (4:)-alleth-
rolone esters of the acid(XX) and (XXIb), and.
a-(+)-trens-allethrin

. KD LD
The ester of (XX) 0.40 - 0.18
The ester of (XXIb) 1.21 1.48
a-(+)-trans-Allethrin 1.00 1.00

138 fso-safrol {2 ethyl diazoacetate %[
GRRIRIY (XX) 2102 SRR GN128) Hige b B <
Teino 7o T Yt dso-safrol X b kst Bl &
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P D SRR RS ER RSB ERICK

ﬂl/tﬁ_”wc 4)75%‘;]‘{:1\ I/ TL i? 7}\_. Z h‘k..
ethyl diazoacetate 7 [ 3HiviERR (XVIID) %7
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Figure 11,
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WZEEHXEEDE XIX) & (XX) o Bhin
1% cyclopropane 5t& phenyl JEA 8B L T 20t
POMNZEHHDLFEXLNS,

ERD X 5128 —%iFR o cyclopropane BHI IL{Y§
M A Z AT 5 & T ORAIRZWIIKTT 5
T & F2E&bt 57 51 cyclopropane B 1A
B ERRRUAESIEB LT b & LB &R
TrROOMBERBEHREZL ORD,

Rz cyclopropane Lt > methyl JEoo% & %)y
ORI (XVIID), (XX), (XXI) & 3] o5
7 X S5 oAU S B i
%, $t>T (XXI) o cyclopropane £} LMD RLFL

Ky bo & methyl Ji2 5032 &ICE> T, XOH
BUIRH 25 T & b FX Sh 4 ROTPEN I S h
5.

ME=XFUPRGIR LRI D 5 beRIVIZRY

3 D33 TmethylenedioxyphenylJ§% 3 - Ty iz .

BT DIEDRHII~T XEF 8L (XVI) & (XVIID)
EFiax XVID & XX) ZHBLTLHEL,RE S
CHIMAKEL 2 22 b5, 0 methylenedioxy-
phenyl &4 42L& TKIR pyrethrin K& G 3k
IVIRETRTIONBLHBOT BEHOARLE R
IR TRRRABE OE Lo L bHx N ehiE
methylenedioxyphenyl Jt & pyrethrin O{fic>
WA S2OMMUEI A KD X Sz b B
v,

UEO X5 ¥R FEBUA ORI b b L
2 H KR pyrethrin & [(JFIE ORI %273 pyre-
thrin FUR{EAMEYSTHIRL & OFURDICEE
HEBHNOPRETRD Z LIC X VYO TRIRGD
{62 & BRI OBHRIZ 2V T I L WIR {3,

L300 Pty bl

RINAEENL Vb X Hicv)ivd cyclopropane
BHZIIL T trans-Hiiltk Ho TV 5T OBITRHE
2D TOIR L7 Staudinger 252 (1 F KSR reth-
rolone ester 2E & A K RUUILIRS I &2 BLil
L. DB ELLOPBEIT X b allethrolone %
alcohol [R5 LT 5 ester LoWTREED - & WA
ST &7-, Elliott™ j3 3 iR LA Xk 51T alle-
thrin O £ REEARORBAIZ -7 B RIRT O BT
R DD HRITIES S BBRIIDEN cis-1] : trens-T]
=127, 2O LIERRS & alcohol BRIFDIG
BB LN FNE U TH A R U s
5T EHRAHLE. & LT Zhid#fiE oI X
> THTFDOENED trans-BID L DDITH cis-FlD 3
DXV RHORFERKZZIANRLALTVWOT L Dl
WEHIIZRTOTHS S LML,

VRO LS BIERBEL VIO TH B DIEY
RYFRHO L ARLENB ORI > b
cyclopropane FHZIIL T #AREK DD 5 L OTIX
trens-HED b O cis-HfED b L TR 2 i
Bl Rahirhdebhn e #x i,

20 ORI L BRI OMRETARD oz
FERORIRL7H S LV BRI D 5 bC i Rtk thss
TEL, UL2biid BlJo#ys 2 2-dimethyl-3-
(3', 4'-methylenedioxyphenyl) - cyclopropane -1-
carboxylicacid (XXI) #HL b 281 T Bk (k2 73l
Uy Z ORI 2 ISET 5 & tic e B o (&)-alle-
throlone ester o fif1% M-~ allethrin iZ35\ T
RS- TARST O EiG & BB IO BIRE ik L
7.

Mo 2,2-dimethyl-3- (3, 4-methylenedioxy-
phenyl)-cyclopropane-1-carboxylic acid (XXI) &
Rp120~125° 2R3 DAMEI3PAUT/RT X 5ic ether &
ethyl acetate 5% [TIvCoIITR 2 8% 0 361 &
170~171° 78 (XXIa) & 134~135° §f (XXIb) 1531
L%z,

Z 0 2o BRI S3HT 72 & W] 5 200 He T Sk ik
THhHH (XXIb) 2L b YGER trevs-BFlTHHS 2 &
NN BBt ThATENT B edic s hv b Of%
ozone (L L T4 Tic L BTG TGE LT3
caronic acid W TIELAAVWEZ X, LiL
EHH SO benzene Bi% b b —ficiThh
TW5 RHTFD ozone B{l, Ti benzene Ll pa%!
LW THiZ OFRFELHREI LEREZERD B U 7HER
TFERIIEAC407, 8R3l ozone gas #BUHZ &2 X
DHDT ozone MLINHZ L 2RHLA ZoX
S LWHTR (XXIa) & (XXIb) %2 2hTh
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Figure 13.
o COOH
, HC, CH. g HC . C-H
CH, o - - e
Y HC” NCH HC” NCH-
X CooH Cool
<__'/ (XXIa) (4)-cis-Caronic acid
HC ,CH mp. 170-171 mp.175
o COOH
1,c” \C-COOH 1 . i
. . Hac\C Pres: o H3C\C C-H
(XXI) H,C” N\C-COOH HC” N\c-CooH
mp. 120-125° ! o
(XXIb) (#)-trers-Caronic acid
mp. 134-135° _mp. 210°

ozone MR{LL{GHN 7z ozone {L#% 30%5 ML
IKRCUKDRT 5 & (XXTa) 751 (#)-cis-caronic

acid 1% - (XXIb) 'H 513 (&)-trens-caronic acid

GBI T X 5 LTz 2 i caronic acids

VMO OIS W T D AR R 23R

STIRLEFAFNGESC—HK L. 2o IR 3HEMKY

iRl 7z, )

Figure 14,

Caronic acid

4 6 . 8 10 12 14

Pl Tl # (XX1a) 11 3, 4-methylenedioxyphenyl
Pk & carboxyl 2542 cyclopropane BlOYHiz LT
FICTTz b D cis-Tm (+)-cis-BR % 7475 (XXIb)
W (D) ~trans-BRTHH T LBYSEL 72,

Z D000 (XXIa) & (XXIb)m(+)-alleth-
rolone ester O FUMIJE T I WS L DL S
ilso i,

ZD X iz (XXIa) o ester 13 (XXIb) 0 & M
ATKREFORBIILHRET allethrin (ZH7 50
te&{@UHERLE, ' )

T %A pyrethrin ¥k XU OFERILETIC
DNTDHRNENT WK OB R & Bl
PRI EH AR L RS ORRST & Lo JiR b
BT VT H HTRD NS T Lo, s T
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Table 5. Relative effectiveness of (4)-alleth-
rolone esters of the acid (XXIa) and (XXIb), and
(£)-cis- and (£)-frens-allethrin

KD LD
The ester of (XXIa) 1.00 1,00
The ester of (XXIb) 1,75 2.36
() -cis-Allethrin’® e 1.00
(&) -trens-Allethrin =~ «oevee 2,08

pyrethrin & XU % OFURLEY CIIRRIRIY O cyclo-
propane EHT WY 5 $laHEG o M BN e
st alcohol |RAMF UTHIUL (+£)-cis-f
o ester |3 ()-trans-BAD L O DFRLEFORMIIL
PRIV EVWGS,

WwxEsRRN

Pyrethrin FiO#sxHH & B 0BGz Wi
Jcic Staudinger 2 HIEEH LT 7edd ThH O
SR DT IL Ik 35 % < 19544Fiz Crombie 359
AT WO S HIT19584E iItie> T
JF R E YRR O HaEEE % % J-alcohol JRIHT
DT To TIREESEY B hFhiisi L.

IS OSSR ORGE X b 4aiz Gersdorff 401
MBI E (ko> (+)-allethrolone ester |z
DNT EORBENEHA (—)-trans-TR X ) D L O
(4)-trans-BRD FHIT HRTIZ LAY BRI RRES
7EV 2§54 U7cds LaForge #5293 X ST ML 7oFR
T T AR R R fTo 7288 (+)-trens-TRD B
DVE (—)-trens-TRD SO RMIILRT © L&l
L#=. Elliott™ 4 allethrin 4 SEKOERBIIT
HWa MR N3 RTR LIz X I TOBERID
HBEE DAIT X B BRI DN BRSO BT &



Mo R

alcohol [RIFODIEFHEM I CH D BT (+)-Bik

(=)-TR?D 40~50 {7 4 I3 S &2 b T v

D, T T T oL pyrethrin IO T-O 2 4 0THE
JHORBRIZE I 5 & D BRI B D Fomi f T

ORGP BHUNZIE A D X D 4 2 HIT R IV EELL

A5H0THHDH LHRL T D,

Zh B0 T BRI D H N & RS 0R
LBIRIHZ DWW T W DI Th D (+)-trans-
BA BRDET D 0N ()-trens-TRD L DITHA
TEOBEMWBRENEZRT Z EnFEN,

ZZTHEBBER LB D 5 b st dhik
EL L dROLBEAOECTRS (£)-frens-2, 2-
dimethyl-3-(3’, 4-methylenedioxyphenyl) -cyclo-
propane-l-carboxylic acid (XXIb) iz ovCEF DN,
FRWERE L ozone MRIKIZ ko THELERE M D
caronic acid &[5 U T2 Ozt 5 & 4%
2 A b (+)-allethrolone esterdd Fyt)) i~
allethrin iz 3st3 HEIR & Bk L7z,

(£)-trens-2, 2-Dimethyl-3- (3',4-methylenedi-
oxyphenyl)-cyclopropane-1-carboxylic acid(XXIb)
OFL & OYEEEREE O LG & OHIZ IS ET 20T
(L7275 quinine, ephedrine, burcine %2 Hiite
LU TWe A BAREI R LI o 72, 2 2Tl
Wpkodv ik LT phenylethylamine % 4Rk L
CRRIERZ VTR LD £ 020 o
phenylethylamine 7% JTjvvC (XXIb) 2005313 %
E R 102~103" @ (+)-(XXIb) & (=)-(XXIb) iz
FALIG. ZOMELOHOWLVEITCT ozone

M 27 B=II

-caronic acid {3720 (+)-(XXIb) 13 (+)-QAR:
3R)-2,2-dimethyl-3-(3',4-methylenedioxyphenyl)
-cyclopropane-1-carboxylic acid ¢h%H 2 & 2%, &
72 (=)-(XXI) 12 (—=)-(1S:35)-FACh D T A I
Uiz, Tho otk SISz L,
Yro e (+)-(1S:38)-caronic acid & (—)-
(1R:3R)-caronic acid & IR {316 /RL 7z,

Figure 16.

(=) -trans-

Caronic acid

2 4 6 8 10

12 14

Lo 3HDEOYBRRGD & T % (£)-allethrolone:
ester OFHUNIW6RIRLIZX S Tho T

Table 6. Relative effectiveness of the (+)-alle-
throlone "esters of (+)- and (—)-(XXIb), and
(+)- and (—)-trans-allethrin
KD LD
The ester of (+)-(XXIb) 33.3 20.9
The ester of (—)-(XXIb) 1.0. 1.0

BIbt % & (+)-(XXIb) 7 5ix(—)-(1R:3R)-caro- (+)-trans-Allethrin <o . 50.0
nic acid % %7z (=)-(XXIb) 7Bk (4)-(15:3S) (—)-trens-Allethrin =~ oo 1.0
Figure 15.
0 COOH
HC CeH o HC CaH
N’ O N s
o~ - uc” Newcoon 1c” N Cacoott
P i I
» < . > / (+)-(XXTIb). (=)-(1R:3R)-Caronic acid
Tk mp. 102-103° mp. 210°
HC &H Cadn+22.8° Crdn-32. 2"
c
e’ NCaCOOH N ¢ ~ CooH
1 . HC.  ,C-H O HO o CeH
(XxIb) HC C\c COOH e C\c COOH
mp. 134-135° d C---COOH < ﬁ--- OH
(—)-(XXIb) (+)-(15:35)-Caronic acid
mp. 102-103° mp. 210°
Calp+30.9°

Cadn-31,9°
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T O XS ICHIRS O o i b G o
KL 2 OB HUNCIERIC R E BV R RLEZOS
IR U 7Y (XXIb) im 35\ T b (+)-R HIH(1R:3R)-
Mo Lok (=)-18 It (S:3S)-Hito oo 20
~0fF LN EIR L., O L LBEETIE
RIS DV T DB W] ST oo 2 i Jhik kI
DORUIOBIRE F OBMNME LTG5z & Lo
7.

=z B
ZOMPORMLIASEIMEL TRV, R
alcohol %5} & LT/l /o (&)-allethrolone I
DI ORIN9. 5% B EOHELD b D Th Iz
Cyclopropanecarboxylic acid | s X O £ @
(+)-allethrolone ester M—{NISIKILEEFD
pIIEEN QIR ' ,
555 RITTR L 72 BRIC A Ak bo LA (A) 2
NI, TS, HEiPE S R=EHI S22
CANEN & DB HIEIER S XOEERGTR E LT
Al (110~120°) ZRNE 2 h 2R Lan 5110°
FCIAAL BTS2 5 Mk F 722 UL T @ ethyl
diazoacetate # i R ICF T4 5. WFIC Lizhis T

LW EHE & FE#D 35 2 5 DT PREBOIIEAS 110~120"

WIS DRI T2 T8 LIt T Ulto 2285
LRBTEANI LS E T I OEER L2, GHE
TS 2 UM 7= 58 2 B B0ER 32 Lo sk
L3R LN =AM REUS DALY (A) 2T %
&R % ethyl cyclopropanecarboxylate(B) & # o
{LOMAWE EDERHT 5. 2 OIRMPIILEYW LA
HPORAD 720 — Pt 7B taO kR
LOTH D LRI EEHVFEEILHITOT ester
(B) #MUbh 55, Zhbo ester (B) i3 HIME-
WARRLE Y BHTREELOMOBTNSH LD
TIRMANC SN ETE U e S PR 2 B DTk
MMZNE T IHE LT 2~ 3TN MK L

(P 0l ether % B RLIN . CHAFIERIS K RS &
FEOTBRL: U Z DK B Rk & L C L ORYR
7} ether CHIIL L ether Ji¥i% 4% U=k ether
03 % & 3R % cyclopropanecarboxylic acid(C)
L DBOIMEYIR ENIRD, ORI
BAD D HE 7 BRI AR L 2o T
V5 25E 7R AR & TR B EBIR & bl T T RERY
B2 400 L RO BR(COME S,

* ORR(C) %R chloroform YL 2 [545T

@ thionylchloride % %€ 2 ~ 3 BERIPE L CHiFH
LU BIS# chloroform 3% thionylchloride %
WEENML RS T USRI E W (D) AT 5. DIk
MYRMEUEY & L < RO ST 513 F8 700
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THHOT ZhEiliito benzene (IEE LMV
(C)D80% 4Lt (+)-allethrolone & At ® pyridine
ZInx CARFNAINTIGNF 5. i ether 2Nt
Iz SEFIAHUK, MRk, ML, fRIftikon
THROUEHEL ether KL iEME: ether & benzene
ZEURERETIUERD % ester(E) %145, Z 0 ester
RN 5700 G alumina ZIRAFI L LAM
ether (30~40") % EEA#, Ailiether:ether=3:1%
JAHH & L THEF chromatograph (K& 47V 4 Q4T
RO—FEDORFEMDI, b ester(EDIIEN
F YOOIk THo 72,

AR U7z ester(E ) R AR RIFRITEE C TR
BESKEBAEC e h Ml Lz A =k (Musce
domestica L.,) O 4 ~580b0% 1%
A e U TSR FRTISY I X D 2 030350
HEATIMERZWE Uz 1% aceton J¥iN & LTHS
FERIRTESIRHT X 5 AT 1T X D L 2415 #e
OBFEAOBIAL T, BB TS DI, TRHCR
HIDMWERS (XX) & (XXIb) 2 Lo diiow
TV LB aceton FHK L U CRIERIGIEA R
IV % STATIIEC X D T OB TIMER 3 KU
FER KD Thx Bliss o probit Uit TR
L3 20 KDy 35 XT° LDgo {lid SRR
R, ZOHPI RO XS TH S,

Tricyclo-2, 8, 8-trimethyl-[4, 1, 1, 0%4J-octa-3-
carboxylic acid (XI) 2-Pinene 13, 6g iZ i ¥)
0.5g 7AM 10g ZINAfsikoRkic ethyl diazoacetate
11.4g #BUS X BHVKZ %2 ORIRS % methanol
TG LZFioRR (XIa) & (XIb) Z{iic,

(XTa) MelasUiRESaS

mp. 158~159" {Yfit 0.24g (1.3%)

CHis0, 2f3x C,74.19 H,9.34

g2yl 73.86 9.16

(XTb) fECABIRASAN

mp. 121~122° Ut 0.65g (3.4%

C.H,;00; 2151 C,74.19 H,9.34

s 74.31 9,54

(XIa) & (XIb) & (&)-allethrolone ester

(XIa) 0.24 $s kot (XIb) 0.65g icfsikokfizeiv
Z#u thionylchloride 0,5g & 0.8g %SG 3445
ni-Mst¥ic (+)-allethrolone 0.15g & 0.41g &
pyridine 2 {i§F 02 Nz THIR U2 Ok oy & 4
LT (XI) & (+)-allethrolone ester {7z,

(XIa) @ (+)-allethrolone ester

n#1.5175 Lt 0.13g

(XIb) @ (4:)-allethrolone ester

' n? 1.5200 % 0.51g
2, 3-Benznorcarane-7-carboxylic acid (XII)



Biom R &

3, 4-Dihydronaphtalene®” 13g 1z 4i¥} 0. 5g, FAnh
10g 2 ivikoic ethyl diazoacetate 11,4g %
BOG S URIIR# 2T O TRIRS i methanol "CiYHT
WL TE (XID) 2§,

ECNT/T ARG, mp.160~161° Ut 3g (16 %)

Cp.11,,0, 31X C,76.75 1,6.34
e 76,90 6.45
XD o (:t)-allethrolone ester

(XII)0. 85g iztikoikic thionylchloride 1. 2g %
RG0S b (+)-allethrolon 0.55g
& pyridine 2 Bi%INX CHIFLL & ORI RIT
LT (XII) @ (+)-allethrolone ester {7}z,

n9 15658, §X{t 0.58¢
3,4-Benznorcarane-7-carboxylic acid (XIID)
1,4-Dihydronaphtaalene®® 13g iz #i{¥} 0.5g Ah
10g 2Nz Cimikoftic ethyl diazoacetate 11,4g
% BUS XA IUK IR T ORIRST 2 methanol CITAS
HBLL TR (XTID) %137z,
IS EEIRA, mp. 167~168°, Uit 0.95g (5%)
C:H;;0, 33X C,76.75 H,6.34
2 egit| 76.74  6.64
(XIII) o (+)-allethrolone ester _

(XIIT) 0.94g i7sil:ofic thionylchloride 1.2g
RIS IShAB i1z (£)-allethrolone
0.61g & pyridine 2 ¥k iz T & OPYERSD
PRBILT (XII) ¢ (4)-allethroloné ester 7/
J=. n® 1.5630, IXSit0.35g
Bicyclo-(6, 1, 0J-nona-2, 4, 6-triene-9-carboxylic
acid (XIV)®

Cycloocfatetraene 26g Iz SN g LI RiEORIC
ethyl diazoacetate 21g % IS S 7 AT Tk b
(XIV) o> ethyl ester %{37z. ’ '

bp. 96~114°/4.5mm, n2 1.5175, ({1t 11g(46%5)
O ester B IR T ORURS% ethanol TTF

SE U TR (XIV) 237z, (A EEIRES G, mp. 163~
164°, It 6g (45%) :
(X1IV) @ (:£)-allethrolone ester

(XIV) 0. 81g (275 1Emikiz thionylchloride 1. 2g %
RIS & T iU BHATL#IC () -allethrolone 0. 61g
& pyridine 2 W2z TG L 2 O WEIR s 2 45l
LT (XIV) o (&)-allethrolone ester %}z,

n? 1.5382,. ANt 0.54g
Bicyclo-(6,1,0]-nonane-1-carboxylic acid(XV)3® :

(XIV) 2.7g 7 ethanol 20ml (Zj###L Raney-Ni
3g Mk & U CRIR UMY BAPR L ethanol ¢

TR L TR (XV) 2131,

- et tRES R, mp. 111~112 , IE 2.5¢(88%
(XV) &> (+)-allethrolone ester ;

427 Il

(XV) 0.4g iz 5088z thionylchloride 0.6g %
BOS S i 1 b4z (£)-allethrolone 0. 31g
& pyridine 2§z I Gt L ok 2 5
LT (XV) © (+)-allethrolone ester ?f{i}f_
n2 1,5195, Mt 0.45g
2-Phenylcyclopropane-1-carboxylic acid (XVI):

Stylene 10.3g 1= 81} 0.5g 13l 10g 2l iwiko
iz ethyl diazoacetate 11,4g 2 b X -MUKD T
Pt X ORRS} 7 methanol T L TR (XVD
egitiad )
mp. 84~85",

I REIRES A I 62(37%)
C,oH,;0, iitzx C,74.05 H,6.22
g4l 74.13  6.33

(XVI) @ (+)-allethrolone ester :

(XVI) 1,12g izisikofkic thionylchloride 1.6g
RIS X3S L e RUI{L iz (£)-allethrolone
0.85g & pyridine 2 W%z CTHILL & OAERT
WL T (XVD) @ (+)-allethrolone ester %1%
f=. n2 1,5518, IXNt 0.33g
2- (Methoxyphenyl) -3- methylcyclopropane -1~
carboxylic acid (XVII)

Anethol 19, 9g iz 4i¥) 0. 5g F3di 10g & A TED
Bz ethyl diazoacetate 11,4g % {16 SAEMUKIIFE
#2 OMRII% methanol -CAGHIBIL TR (XVID
Zefdfe. :

MEEERRSS,  mp.121~122°, UL Sg (24%)
Cill,0; MY C,69.88 H,6.84
] 69.78 6.93

(XVII) @ (4)-allethrolone ester

(XVII) 2.06g ic itk kkic thionylchloride 0.6g.
% SIS XS 1L 7 ML 1 (£)-allethrolone
1.02g & pyridine 2 W% M T L% OHWERSY
ZEMIL T (XVID) @ (+)-allethrolone ester %{}
7=. n!¥ 1 5455, Tt 0.5g :
2-(3, 4’-Methylenedxoxyphenyl) —cyclopropane-l-
carboxylic acid (XVIII)

1-Vinyl-3, &-methylenedioxybenzene®® i §i )
0.5g 7AiMl 10g LM il btz ethyl diazoacetate
14.6g %I XA #I1RIC Xo T (XVIID o ethyl
ester {7z, .

'bp. 145° ~150° /1lmm, n2? 1.5305

bpl.50° ~153° /lmm, nff 1.5205

T OERRFE KRS % DRI chloroform
& methanol TGRS L CEIIEVEEIEH D ERUR
DEF-EVAEES S EH A 0 Z Mo B XVIID &
107, (XVII2ECEHRER, mp.144~145", It
2.5g (9.5%)
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o

'CuH,oO. 21T .C,64.07 . H,4.89
=y 6411 4.81

(XVIIIb) 5&&@%{'1}{%53, mp. 121~122°,

5L 2.5¢ (9.5%)

CuH,;,0, 3HY C,64.07 H,4.89
<] 64.32
(XVIID (i)-allethrolone ester

(XVIIla) & (XVIIIL) 35030 1.03g l"‘" bRV
iz thionylchloride 1.2g ¥ o% GB35 -8
Hi{t#iz . (£)-allethrolone 0.61g & pyridine 27§
FORMEZTINE U £ ORHERS 4 HB L T (X VIlIa)
& (XVIIIb). o> (+)-allethrolone ester %{37=.
(XVHIa) & (+)-allethrolone ester

n# 1.5642,
(XVIIIb) D (:i:)—allethrolone ester

n¥ 1.5410, fUfk 0.5¢
—Pxperonylcyclopropane- —carboxylic acid(XIX):

Safrol 32.4g icHil) 1g ZINXFIEORRIC ethyl
diazoacetate 11. 4g % i & G HUK s % OBRIRSY
% methanol TR L Tl (XIX) %{,
ME(FEIRRE R, mp,128~129°, it 1.1g (5%)

CuHuO, 351 C,65.44 H,5.49
' s 65,30 5,94
(XIX) @ (x)-allethrolone ester :

(XIX) 0.55g iz ht i pkiz thionylchloride 0. 6g %
BUS S SILRREH LI (£)-allethrolone 0. 3g
& pyridine 2 ¥% X T U % o iRy % 1%
LT (XIX) @ (+)-allethrolone ester Z{37-.

n? 1.5470, {4t 0.25g
2-Methyl-3-(3', 4'~methylenedioxyphenyl) -cyclo-
propane-l-carboxylic acid (XX)

1s0-Safrol 32, 5g i} 1g Z N2 EsH: kL ethyl
diazoacetate 11. 4g % &S KB H* OBIRT
% methanol TIASHIML TR (XX) %107,
ﬂuﬁf_':fl“}\ﬁiuu. mp.131~132°, YAt 2.5 (11%)

CieHi;0, 35% C,65.44 H,5.49
, %3 65.57  5.66
(XX) @ (&)-allethrolone. ester

(XX) 0.55g izt kL thionylchloride 0. 6g %
BUS S &3S -gHi{beic (+)-allethrolone 0.3g
& pyridine 2 3% 0 T L % O ERD 24 B
LT (XX) @ (+)-allethrolone ester Q{%f\_

n? 1.5428, & 0.5¢g
2, 2-Dimethyl-3-(3’, 4-methylenedioxyphenyl)-
cyclopropane~l-carboxylic acid (XXI)

Piperonal & iso-propylbromide »»& Grignard [
IS¢ 1- (38, 4-methylenedioxyphenyl) -2-methyl-
propanol # &K L ZhZ ik L T8z 1-(iso-but-1'-

At 0. 5¢

62

5,05

2 21 %I

enyl)-3,4-methylenedioxybenzene 60g iz #ik7} 3g &
Al 60g Zhnx THEDOIRIC ethyl diazoacetate 39g
PRGBS ERBEDENC LY (XX o ethyl ester %
{372, bp 139~141°/0.25mm, ISt 43g (50%)
Z O ester &K%+ ORRE ) % methanol ‘¢
THERRIL Tl (XXD) 2147z,
JEaBRIRESRS, - mp.120~1257, &R 33g (43%)
ZOWR% X 5iz ether & ethyl acetate ‘CA3RIiT4A%
LTHom (XXIa) & (XXIb) %1%z,
(XXIa) AL FTIRES
mp. 170~171°,
C3H,,0,

It 4.9g- (6.4%)
3% C,66.65 H,6.02
: 923 - 66.50  5.90
(XXIb) JEtREARAG S,
mp, 134~135°,
ClBHuOI

L 14.5g (19%)
2% C,66.65 H,6.02
dy) . 66,37 . 6,11
Ethyl pxperonyhdeneacetate 2.9g 1z xylene 10g
Z N CIRIR L ~10 ~ -20° ‘¢dimethyldiazomethane
3g % FUSEE UG TH xylene Z[EIIL ethyl
acetate "CiI&ERIM L € 42-pyrazoline ester %{%7c.
HHOYIRES L, - mp. 142~143°, IUGE 2.2g(52%)
CisH,sON, 318X C,62.05 H,6.25 N,9.65
.. % 62,02 6.31 9,65
Z. & pyrazoline ester 2g {Z§#i¥} 0.5g Z /1% 170~
1907 i £ Chn#R L (XXI) @ ethyl ester %7z,
bp. 130~131° /0. 2mm, n3{ 1.5340, - IU5L0. 4g (22%)
Z o ester ZUKTIHL L ORURSY % methanol T
THSEIM L T (XXIb) %147z, T o (XXIb) i3ijike
AR LT b0 & IRZSES R —3 L IEHURER DR YLHILAL
I"f'-Ff\’/J\ Tso fe.
(XXI) @ (+)-allethrolone ester :
© (XXla) & (XXIb) #3sDIdD 2.3g iiiihoiiic
thionylchloride 2.4g F°o % Fih X403 bh-TaHi{k
3z (+)-allethrolone 1.2g & pyridine 2 i3 2%
R THGE U e oI 2 1 U T (XXTa) & (XXIb)
@ (+)-allethrolone ester Z4%7-,
(XXIa) o (:t)-allethrolone ester

.1,5410, it 1.45¢
(XXIb) D (:l:)—allethrolone ester
n¥ 1.5450, it 1.8g

2, 2-Dimethyl-3-(3', 4'-methylenedioxyphenyl)-
cyclopropane-1- carboxyhc acid ¥ (XXI) @ ozone
5414

(XXT) 0. 40g 1= K¢ KR 50ml % /1.2 40° ¢ 8 W[ ozone
gas MU CMILT 5, BERRAMURPREETRR YT 30
%BBALKFIR 2ml 2z T 12NN H0E UK T8
TRIGKF/K A FUREREE L & 512 30% 0 bk K 2ml



TR

M CL2BEIN BN 5. BRI AKRAOR R R B PRl
LR I IR RIS S L TINE %
caronic acid H{Sihve,
(XXIa) o ozone fR{L
(XXIa) 0. 47g % iRz ozone RILL T (+)-
cis-caronic acid Z{}7z.
fECEHRRGS,  mp.174~175°, MLt 0.2g (63%)
C;H;0, 315X C,53.16 H,6.37
‘ gz - 53.13 6.41
(XXIb) » ozone FR{L
(XXIb) 0. 47g % B ORI ozone BRI L T (&)-
trans-caronic acid %447z,
IEEFRESR, mp. 207~208", AL 0.27g (85%5)
CH,,0, 331 C,53.16 H,6.37
Y3 53.34  6.45
2,2-Dimethyl-3-(3', 4'-methylenedioxyphenyl)-
cyclopropane-1-carboxylic acid(XXIb) myG3E5
(XXIb) 22.16g % methanol 100ml iz 4R L (—)~

phenylethylamine 11.5g % methanol 20ml (2742 -

Lz b &z 24T 5. 7K B gIERUs
IR X S I T L 24BN B, RN 7R e &
0 3R LD 7 i 158 % & B RERICT }%E LCmp.
165~166° o 3 D& bz,
SEfashiREsg, (ad% -22,94 (ethanol, ¢2.31),
0Lt 9.10g
C.H,CN 251 C,70.96 H,7.09 N,3.94
s 7110 0 7.18 3,90
Z OHi% 2N HIRRCIUKR LU 2 OBURSY % ether
CHATHIM L € (—)-(XXIb) %{}7-, mp.102~103°,
e FIRE, (a2 -31.88° (ethanol, ¢ 4.14),
Uk 3.2g
Ci:H, 0, 3T C,66.65 H,6.02
gz 66.69 5,95
(—)-Hiz b 7o G071 % NIRRT UK 73 7R U BRIR S}
16.3g # methanol 80m! iz AR L (4-)-pheylethyl-
amine 8.4g # methanol 20ml iZAfEL 7= b D20
X 15RE A LT mp. 165~166° OHiw iz,
IEBHREES,  [ad® +22.81 (ethanol, ¢ 1.14),
Pt 8.26g
C,H,,ON 2151 C,70.96 H,7.09 N,3.94
Jrgy 7080 719 4.16
Z D% 2N HIC UK LEUIR 2 ether ¢}
HMBIL T (4)-(XXIb) {47z, mp,102~103°,
SEEBSHREES:, (ad2 +32.18° (ethanol, ¢2.02), -
I 1.7g . :
C,aH,.O‘ 31 C,66.65 H,6,02
15 - - 66.88 - 6,07
(+)- (XXIb) ¢ (&+)-allethrolone ester

W27 %I

(4+)-(XXIb) 1.5g hyilioktic thionylchloride
2.4g UL S UL BB (L)-allethro-
lone 0.78g & pyridine 2 JjZ iz Tt Ut ok
IRIT 2 4B LT (+)-(XXI) @ (+)-allethrolone
ester %{}fz,

n® 1,5205, (a)® +3.75 (cthanol, ¢ 4.00),
It 1. 62g
(=)=(XXIb) o> (4)-allethrolone ester

(—)-(XXIb) 2.34g iz 77ikokkiz thionylchloride
2.4¢ éﬁﬁ‘}i‘-&ﬂahf:ﬁﬁﬂi%ll "(&)-allethro-
lonel.2g x pyridine 4 &I CHEL L 2 OHhPER
ST (=)- (XXIb)@(j:)-allethrolone ester
(rﬂ}f'

21,5230, [aJ2 -4.00 (ethanol c4.00),
I[Slﬂ 2,27g ’
(+)-(XXIb) & ozone it

(4)-(XXIb) 0.47g #HEOC ozone BRLL T
(—=)-(1R:3R)-caronic acid %{%7:. mp.206~208",
(B ZHREES, (a0 -32.20° (ethanol, ¢1.02),
UL 0.18g (56%) :

C,H,O, #3Y C,53.16 H,6.37
e 53.16 6,40
(—)-(XXIb) @ ozone |t

(—)-(XXIb) 0.47g 2isikokc ozone BILLT
(+)-(18:3S)-caronic acid #{}7-. mp.207~208°,
AELAFEIRRS S, Cad® 4-30.90° (ethanol, ¢1.78),
HURLGL 0.18g (56%3) -
23X C,53.16 H,6.37

C.H,,0,
g il 53.34 6.32
3l B X ®
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‘Résumé

The relationship between chemical structure
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and insecticidal - activity of the pyrethroids is
so interesting that the author attempted to syn-
thesize such cyclopropanecarboxylic acids as to
give more effective esters with (4:)-allethrolone,

Some new ()-allethrolone esters of cyclo-
propanecarboxylic acids (XI~XXI) were prepared
and their insecticidal activities were tested aga-
inst the common housefly. Most of these esters
of the acids(XI~XV)showed little activity, but
the esters of substituted phenyl cyélopropane-
carboxylic acids(XVI~XXI)were more orless toxic,
Thereupon, the author synthesized such cyclo-
propanecarboxylic acids to get some substituted-
phenyl groups attached to the cyclopropane ring,
and tested the insecticidal activities of their
esters to clarify the relationship between the
toxicity ‘and the substituents on the cyclopropane
ring. Among them, (&)-allethrolone ester of

. 2,2-dimethyl-3- (3',4'-methylenedioxyphenyl)-

cyclopropane-1-carboxylic acid (XXIb) was found
to be more toxic than a-(&)-frans-allethrin,
and the calculated relative effectiveness were
1.48 and 1,21 on the moftality and knock-down
activity respectively as compared . with a-(4)
~trans-allethrin (Table 4).

The relationship between stereochemistry and
insecticidal activity of the pyrethroids is of great
interest and has been prosecuted by many work-
ers (Table 3). But it is not as yet clear whe-
ther this relationship holds for the other pyre-
throids type esters of chrysanthemic acid ana-
logues contaihing substituted phenyl side chains,
It seemes to be of interest to undertake the
elucidation of this problem by dealing with some
aryl analogues of chrysanthemic acid. Then, the
author undertook the isolation of each geometrical
isomers of 2,2-dimethyl-3-(3, 4-methylenedi-
oxyphenyl)-cyclopropane-1-carboxylic acid (XXI)
and the resolution of the more toxic isomer for
incorporation with (4)-allethrolone to be sub-
mitted to insecticidal tests.

2, 2-Dimethy1-3-(3, 4'-methylenedioxyphenyl)-
cyclopropane-l-carboxylic acid (XXI) was sepa-
rated into the geometrical isomers (XXIa, XXIb)
and their configurations were achieved. Of the.
two isomers, the (&)-frans-acid (XXIb), which
was found 1.75 times in knock-down and 2.36
times in mortality as the (&)-cis-acid (XXla)
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when esterified with (::)-allethrolone (Table 5),
was resolved by means of an optically active
a-phenylethylamine salt into (+)=-and(—)-enan-
tiomers (Figure 15), (1R:3RK)-Configuration was
assigned to the (+)-trans-acid and (15:3S)~-con-
figuration to the (—)-{rans-acid, The bioassay
revealed the (;L-)-allethroloné ester with the(+)-

w27 A—III

trars-acid, which belongs to the same optical
series as the natural chrysanthemum acid, was
the most toxic and was 33, 3 times in knock-down
and 20,9 times in mortality as toxic as the
(—)-trens-acid ester against common houseflies,
as the case with other pyrethroids (Table 6).

Notes on the Rearing Method of the Bulb Mite, Rhizoglyphus echinopus, using Petri Dish.
Seigo Kawamor1, Hiroshi Sumonara (Thara Agricultural Chemicals Institute, Simizu). Received

June 4, 1962,
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10, 4= @AbUﬂﬂﬁ]ELEﬁ’g"62 BOME  SRHER TR (4 ~ 5 LSEDIFEIT) 37. 6. 4 291
AH =% N Y T IUHT T 5 20, O FMIENT

2oL h, AL=2oftl, MWEEEIUIOMERRNU, »oMFomHi
ZORN 26°C WA DEIRIF TR W THIEN 2 RT3 3 1Y

RBTHHHORR eI Lo I,

B & 4 MOBKEBE L K # DWW
ERBRITEL, BENAE

B ERGIE Pericillium digitetum Sacc, z-fﬂﬂl/f.. Potato dextrose agar iz } Z;ﬂjﬁnczol,\-cﬂ

BOKNRMBA OGNS T E Ry,

" = Rhizoglyphus echinopus Fumouze et Robin
3R & DERBIED 35 ORI o BTN
8, BRI E OIS S LIRS
h, WM, RO, Xoriiikkfosiicil
LTELOWANLINTWS, [HELIAA I X
DALMY KRR Z LT Ml =255
T ENRTE, HKHIOERPGEICE 5 Ml 2 RV TT
B RWETZ e RN, <Y I X DTTRM
iz,

Z ORI T Db e b, 0, IR & s
PP ES, TR R OB 2T 5

ey =]
BEEOAR

s 0N REo e S HK
S MU S AT L 2e d D FFREIEE L, &

‘

=L WNES I L 2By Y, 132 A EORDEIM
d@twkmmﬁ%ﬂmaﬁbh WC kD34 =
OYHHINH T T Dz, & =L MTIRCita
BRHMEETISICIEIR U 22 i o s R D 6
70~80% LALBI> 72 ok Lic, 9 o 74 € Kol
OYARMER 20gr, ThbY 20gr, &+ 274 & 200gr NN
77 1000ml 2 3md), ILATHE OaAcek 20gr, B
¥ 20gr, EEFE= & 2gr, WIGYEMRYY Sgr, /K 1000
ml), Fa— Y FJ D5 LEHE (ERIER 20gr,
Fa =Yy TORMET D355 L7z o 56gr, 7K 1000
ml), Bll: 1.5kg/cm?, 100~120°C 30 3R Ay
B XU T Al (WAER 20gr, 12U 7 > X 258r
L 607V L 1000ml i FM L2 b px pHE ¥
%) fEINE 100~120°C 30531 RAEEE L 7z 4 FIOER
oK 0, HIRERIRETT 5 T 1Y & CRi, 318

T 3 & = 2 IR S fe, SR B 2 L BESE Alternaria Kikuchiana Tanaka % Zhics
Table 1. Relationship between the population growth and sorts of agar culture media in
the mass culture of the bulb mite,

Culture medium | Potato ] Misato Tulip Apricot
Penicillinm  Alternaria v
Plant pathogene digitatum  Kikuchiana r.d. A K. r.d. A K.
“(days)
10 167 5 139 5 115 5
Number of 15 372 124 330 45 408 110
adults 20 303 305 365 292 442 85
after 25 229 327 241 301 . 314 105
incubation 30 155 339 ’ 174 146 238 158
35. 49 52 66 76 210 46
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