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Synthesis and Insecticidal Activities of 5-Alk-2-enyl Substituted Furfuryl and 2-Thenyl
Chrysanthemates, Kaoru Sora, Akifumi Havasui, Katsumi Nopa, Makoto Aipa (Research Labo-
ratory, Taisho Pharmaceutical Co., Ltd., Toshimaku, Tokyo) Received January 10, 1973. Botyu-
Kagaku, 38,106, 1973. (with English Summary 111).

16. ‘ 5-Alk-2-enyl 8 Furfuryl 3547 2-Thenyl Chrysanthemates DS/ &EFRBHR
SE B, B S, FHERE, SART (KEMEERSLHER) 48 1. 10 X8

_ 5-alk-2-enyl E#r furfuryl 35Xk 2-thenyl HF—3E =<7 VEIH, ZhFh, furfuryl
acetate & haloalkene ¥{is X ¥ thiophene & crotyl alcohol 721X diene ¥ (12 & A,
cyclopentadiene) & OFEH» bHFELTARINI, A SNtz AF VLD, 42Nz 2MNT,

B NEB DT b,

furfuryl = 2 5, thenyl = 2 7 VjRFI3LIC, cyclopent-2-enyl RBiad it HZT, F5iC,
%Z® thenyl = 25, (Vllc) o84, allethrin @ 10f5DiEE%»mR U1z, &1z, %O thenyl
alcohol @ 2,2, 3,3-5 b3 AFvvsanFaypvErBazsy (Vi) 3, 3i¥ Ve i

G ELWBRBIERLIL,

LaForge Hitk 3V b)Y v OMEIREUK, %
DM X 2 UOEEBRHAEROBA DL 2
3xh, allethrin, furethrin 33X ¥ cyclethrin 33§
Rahts, b pyrethroids i3, Wi hd,
cyclopentenolone FIDMHIOEREPRAZC ER L
hRUINILDOTHB. ZOH, Barthel bz L3
barthrin®, dimethrin® O R 2 WG & LU T,
synthetic pyrethroids OFEMEMCIMA LD,
Elliott 5izk % resmethrin® 2i2U»ELT, &
I DF%) pyrethroids BPWEINTINLY, hb
DOPRIcE b, 3 Tig, pyrethroids D7 v — Vg
4% LT, cyclopentenolone £I4(D benzyl alcohol,
furanmethanol, thenyl alcohol 7gz&ps3EAfrite
LTENTHALLEPBDLNTETVS, LNbHiT
DT, WIh SRORREBENEI LTV 5
#, alk-2-enyl BEFICBILTX, FHNICHHS
Nz, OELTIE, Elliott 5 iz & % Bt benzyl
chrysanthemate % BEINTNEDATH 5.
Z Dbz, 5-allyl-furfuryl chrysanthemate 33
Elliott 5" gk b, %7z, Japothrin & UTHEHLY
ik bAamkah, HELW LD 5-allyl-2-thenyl
chrysanthemate »3Aii I, ZhFh, pyrethroid
EUTONEESRRI ATV 5, 4H, bhbhil,
5-alk-2-enyl fiifs-furfuryl 3% yF-2-thenyl chry-
santhemate H1% & b Hi¥, alk-2-enyl IO
R EHONERHAT 5 AINT, Chart1 Bk
UF Chart 2 WRTHET, 6HMOSI—%E~ X7V
BlE1HED2 2 3 3-FbrIxFvvraSfunssy
WHVERT AFVOEREITE o1,

Iixbb, furfuryl acetate % RKEEEMESN, HEALIE
$ADTETETF, crotyl chloride EBHIEOOEGYE
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LT, 5-but-2-enyl-furfuryl acetate (Ia) & U,
LIRS X - THRIST a7 v —vik (Ha)
B3z, CO¥WEIE Tarnopol'skii 52 iz X % 5-
(3-methylbut-2-enyl)-furfuryl acetate (Ib) O&
ERICTRTHERET (RBOBSH) trédsnd,
gz EWaC tink > TOAPRD (Ia) BEsH0
1z. 5-cyclopent-2-enylfurfuryl alcohol (Ilc) X IIb
LD Hik T furfuryl acetate & 3-chloro-1-
cyclopentene DS & - TiR5 5 5-cyclopent-
2-enylfurfuryl acetate (Ic) %Pk TrC LT
Ih#E ot b D 5-alk-2-enyl furfuryl
alcohol H{ (Ila, IIb, Ilc) iXfiMEic L b, Hi—3EaHL
e Tz 27 v{LL, WIET 2M—Hig= 27
v Ia, b BT e 2187, TRH6D=RFNV
O IR, NMR BIUTHESHILLY Z2hZh,
MUz,

—7%, 5-alk-2-enyl Fiffa 2-thenyl ester DA
iz Chart 2 RRT L5, ZDOEBHCE bR
-1z, 5-but-2-enyl-2-thenyl alcohol (VIa) i
thiophene & crotyl alcohol @ 85%H,; SO, % Hiv»
BRERMC X Y 5 1y iz 2-but-2-enylthiophene
(IVa) % POCI;-DMF %fHw 5 Vilsmeier-Haack
reaction g & b & 2 wW{LL T, 5-but-2-enylthio-
phene-2-carboxaldehyde (Va) &L, ThOitEC
&% NaBH, #jtT (VIa) %{Gr. b5, 5-(3-
methylbut-2-enyl)-2-thenyl alcohol (VIb) k¥
5-cyclopent-2-enyl-2-thenyl alcohol (VIc) 2Zh
zh, thiobhene & isoprene & AWM cyclopenta-
diene % 85% H,PO, OfEfET, RIGI®AT LT
5 TH5 N 5 2-(3-methylbut-2-enyl)-thiophene
(IVB)!® 33 I 7F 2-cyclopent-2-enyl thiophene(IVc)
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Table 1,

/
Rﬂ—cuzoccu —C—R:
X i \c/

7/ N\
.CHs CHs

Physical Properties of

Ri

No. R X R,

Rs bp’C(mmHg) np(°C) Formula C

Anal, (%)
Calcd. Found
H C H

Illa -CH,CH==CHCH; O -CH=C(CH,); H 130~ 1(0.1) 1.5019(18) C,sH;,0;
HIb -CH,CH=C(CHy); O -CH=C(CH,); H 135~ 7(0.05) 1.5017(18) CxH;0,

e @

75.46 8.67 75.68 8.57
75.91 8.92 76.08 9.02

O -CH=C(CHj): H 139~40(0.09) 1.5177(18) CyHs0, 76.40 8.34 76.80 8.47

Vila -CH,CH=CHCH; S -CH=C(CHj;), H 155~62(0.6) 1.5167(20) C,;sH,0,S 71.67 8.23 71,17 8.39
VIIb -CH,CH=C(CH,); S -CH=C(CH;); H 140~2 (0.06) 1.5236(20) CyH¢0,S 72.26 8.49 72.10 8.21

S -CH=C(CHy), H 155~7 (0.2)

1.5336(20) CzH30,S 72.20 7.93 72.65 8.05

CH, 140~5 (0.35) 1.5192(20) C,,H,0,S 71.02 7.95 70.98 7.80

Table 2.

Insecticidal Activities of 5-Alk-2-enyl-substituted Furfuryl and

2-Thenyl Cyclopropanecarboxylates

Topical application

Spray method

No. LDs (pg/fly) Relative potency KTy Mortality (%)
IIIa 1.4 40 15 597 92.7

IIIb Y 15 30 497 50.7

Illc 0.27 220 16’ 49”7 100

Vila 0.29 200 10 03” 100

VIIb 0. 30 200 177 25" 100

Vilc 0.06 1000 13 407 100

Villc 0.07 860 5 027 88.9
allethrin* 0.6 100

*s dl-cis, trans-chrysanthemate

PhrFh, IVa LFEKENHT Vilsmeier-Haack reac-
tion i, SHSTB7UFEF (Vb), (Ve) &1
Uteth, NaBH, @idac kb, ANTa70
a—wik Vib 3k 0° Vie %2181z,

b7 va—ifid, H—-FHREAYE= 27
MEUT, fi—3ie= x5 (VIIa), (VIIb), (VIIc)
2, ¥tz Vic 2,2, 3, 3-F hIxFvvousuo
RUPVECBEILEZ 27 VLT, = X7 v
(VllIe) %2137z,

BERUIz= 27 VEIOHIER% Table 1 ZRL
1z, ¥, Thb A7 THlIc2), B RW,
Rfe A% B & CLRIGUABR TR & 2 RHE)
OB 21T/ -1z, ZDiH% Table 2 ILRT,

¥9°, furfuryl ester FRIZILVTIE, but-2-enyl

Ttk (Ia) %5, allethrin DFKO W% T
Uiz, %17, cyclopent-2-enyl {iifafk (Illc) iz
allethrin  O#Y 2 {512 BB F3hs B S hie,
COMAEDHING, HELG IR THEHLNTE
b, S5-allylfurfuryl chrysanthemate™® (ZPCifr3-23
HhEHAb N B, UmlL, 3-methyl-but-2-enyl
itk () kT, 4pg/fly ELFOIINiEE:
DBIHET 205 Th -1, T2, cyclopentenclone
ester YT ARSI E UT, 3-methylbut-
2-enyl IL2L7F B —3RR R 701%3, allethrin
OHHRDYRUDRILNC LRFLILIERTH -
1.

%, BIFGUHEBR T % vz knock down %)
B, furfuryl esterig Illa, IIIb, Illc Jhizaf%hag &
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BOWEEL, BESIOE N it Th, KT
EHBWLIDTH - 1.

it, 5-alk-2-enyl-2-thenyl ester RIT-DUWTIL,
HARUICAEO= 27 Vid, Wihd, allethrin %
BRT ARERRERUI.. Tabb, but-2-enyl
Fifk (VIa) 38Xo%, 3-methylbut-2-enyl FRifafk
(VIIb) 12, W'}, allethrin @ 2 (O RL
7z, (U3 E L TO 3-methylbut-2-enyl {#{fdkhs k
RUtzT &L, furfuryl ester &%l L OF cyclopen-
tenolone ester R THL TN LE2EALB LR,
AFIs 2153 2 Viib oz, TR TH 1.
%7z, cyclopent-2-enyl Fiififkix, ZDHFE 35k~
27w (Vie), 2, 2, 3, 3-F kI A F NV FaFan
vhHNEUE = AT (Vi) & iz, xbHTHh
RN %ERU, 205548, allethrin 1044,
8 HITHIL, ChE Ciciiahiz 2-thenyl ester
FROMTY, Lo SRicT s DEBALNS,
cyclethrin X ¥ lllc OFEZHE2Z ML T, pyreth-
roid @7va— VRSO & U T, cyclopent-
2-enyl i, - DBFEHDTH S, £,
ZRABIRL e = AF M Tid, Fl—0DTikikicy
LT, 2-thenyl ester %33, furfuryl ester &L bH
by VTNV REBIREZRTC Ehbh ot 2
& A1, cyclopent-2-enyl &% § D —3k= X 5
JVTCIE, 2-thenyl ester 5 furfuryl ester D4 {5
OB %7, 3-methylbut-2-enyl Pk T,
1045 LL LD iindsi8» S htc, L L, knock down
kiU T, furfuryl ester RS L 1z
Lo, —RNTIZEZYE & 1Zvodsicd, -3
ZRFNMDHT, o> E b HRINTH -1z Vila T,
KTy flli%, W03 TH-1c. UL, Vile 2 2, 2,
33-F hI AFNV IO SN ANEURE ATV
itz Vilie ® KTy iz, K53T Vie @

38 #—II

2,2 3 3'-tetramethylcyclopropanecarboxylic acid

ester'® M EUEE-SIT ARERMBEL NI,

® B o
- BRUE

5-(3-Methylbut-2-enyl)-furfuryl acetate

(Ib)'» DER

furfuryl acetate 72g %47k Et,0 90ml iZiZdH» L,
#1701 ZnCl,-Et,0 soln. 10ml 381 7° (AcO)sZn 2g
2Nz 5, T, 3-methylbut-2-enyl chloride
35z OHO—ReINA S, RIGHPEROICELLI
LT AT, HIGME 20~5"Cititbish55, (AcO).Zn
45g ZA, DWW TEE D @ 3-methylbut-2-enyl
chloride % R4 F$ 5. MTH, 1508HER

BU, BIGH% Kkduc iEAT 3, Et0 [%22E
L, JKUE ik, WHptediszL, Ao (Ib) 13g

%%%. bp 100°C (L.5SmmHg) (lit'®bp 110°C

(3mmHg)). IR ,,;“:; cm™t 1 1740 (= 27 LC=0),

840(>C=C/\H), 785 (furan ring),

5-Cyclopent-2-enylfurfuryl acetate (Ic)
furfuryl acetate 60g, 3-chloro-l1-cyclopentene

30g E%RMWT, Ib DOERBICHECTRIERITIEN,
Eﬂ‘g{fa Ic 18g %% %, bp 105~110°C (1.0mmHg),
IR u::; cm=1: 1740 (= 2% C=0), 785 (furan
ring), 750,710 (cyclopentene),

5-But-2-enylfurfuryl acetate (Ia)

furfuryl acetate 30. 8g, crotyl chloride 18, 2g
2RV, 1Ib OBRELE—KETTRIGE2TE 12,
Ia B35z, 22T, HHT, 6hr IHL
T, BMET 3 1a 4.1g 2187z, bp75~8°C (0.1lmm

Hg). IR vfn";‘; cm-': 1740 (= 257 AC=0), 960

H
(trans H\/C:C/\ ), 790 (furan ring),

T U, /s b BEMERIIL, BEIME s
R-Cl :
”: o ]—CHzOAc - R-U— CH20Ac R‘@-CHZOH
1a,b,c lla,b,c
R'COC1
R R;

a; =CHzCHe=CHCH;
b;  -CHCH=C(CH:

=0

/('Ha
= CH— CHCH =C R CHzOCOR’
c Cis

7o\
CHs; CHs

[0}

1lIa,b,c

Chart 1

* IR -2~ % bz Hitachi IR Spectrometer G,

NMR z~2 pviz TMS % pgiRptgs e U, Hitachi

Perkin-Elmer R-20 type (60Mc) THE. HAURTNTRME., RERICAVHE—@mr o) Fixd

~T dl-cis, trans Bk Td 3.
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5-But-2-enylfurfuryl alcohol (IIa)
Ia 10g %10% KOH aq. soln. 30ml 2Nz, lhr
N, B0 & 5 IAEL T, #813hif 1a 4.6g

%35 %, bp 75~9°C (0.3mmHg), IR yf'::‘x cm-!:

H
3300 (OH), 960 (trans H\/C=C§ ), 785 (furan
ring),
~ 5~(3-Methylbut-2-enyl)-furfuryl alcohol (IIb)'®
bp 87°C (0.3mmHg) (lit'®bp 115°C (3.5mmHg)).

film

H

IR v I cm-1 2 3250 (OH), 840 >c=c/\ ),
785 (furan ring),

5-Cyclopent-2-enylfurfuryl alcohol (II¢)
bp 97~8"C(0. 7mmHg). IR » '™ cm=1 : 3320 (OH),
785 (furan ring), 750, 710 (cyclopentene), Anal.
Found : C,73.07 ; H; 7.08, Calcd. for C,(H;;0;:
C, 73. 14; H, 7. 37%.

5-But-2-enylfurfuryl chrysanthemate (IIIa)

Ila 2.7¢ % n-hexane 35ml iz &d» U, Etz;N 2m!
BZ, DWT, BHIEHETZ, chrysanthemoyl
chloride 3.3g %I§T, HEI—PHNRE, HrHIAsS
2POIL, PRRKEEERT S, 2L IHE,

film

MRS UL Ma 4.4g 255, IR v ™

cm-l:

1735 (= %7 L C=0), 960 (trans H\,c=c/\H),
785 (furan ring), NMR (CCl,) 4:3. 15~3, 37
(2H, m, -CH,-CH=), 4.90 (2H, s, CH,0), 5.30~
5,68 (2H, m, CH=CH), 5. 86 (1H, br. d, furan
ring H), 6.18 (1H, d, J=3, 6¢ps, furan ring H),

5-(3-Methylbut-2-enyl)-furfuryl chrysanthe-
mate (IIIb)

IRy ™ cm-1:1730 (z 251 C=0),

max

(>C=C(y), 785 (furan ring), NMR (CCL)
3:3.26 (2H,d,J=7. 2cps, CH,-CH=:), 4,59 (2H,
s, CH;0), 5. 81 (1H, br. d, furan ring H), 6. 15

850

& 38 #—II

(1H, d, J=3. 6cps, furan ring H),
5-Cyclopent-2-enylfurfuryl chrysanthemate
(IlIc)
IR v 1™ em-1:1735(2 27 1C=0), 785 (furan
ring), 750, 710 (cyclopentene). NMR (CCl,) 4:
3.70~4, 11 (1H, m, cyclopentenyl methine), 4.90

H H
(2H, s, CH;0), 5. 60~5. 98 (3H, m, >—< and
furan ring H), 6.16 (1H,d, J=3.6cps, furan ring
H),

UEOHR= 27 Mg, VIR, §1L1L1 23 35
X O° .70 fhEiT, #iRicit-J{ NMR signal %
N 92

2-But-2-enylthiophene (IVa)

thiophene 84g, crotyl alcohol 36g % 55°C izfn
L, BT, 8% HS80,42¢ %219 5. MIERE
T 2hr FG#, Nap,CO; Tivfil, Et;0O THid 5.
7k Mg SO, Tieshth, IHBIS: MERRLT,
35g DD L% 5 5, bp80~82°C (22mmHg),
n]2)0 1.5233 (lit."Wbp 97°C (39mm Hg), nzg 1. 5280)
IR v ™ cmet 1 965 (H\,c=c<1),

2-(3-Methylbut-2-enyl)-thiophene (IVb)W®

thiophene 25.2g {z 85%H;PO, 10m! %inx, ¥
{P'F, isoprene 13, 6g & thiophene 25. 2g DR
% 27~37°C TiMA %, YT Shr JUG U, B
RErEL, TiHRR ke, %D thiophene %]
3, MIEXRNLT IVb 21g %5 3%, bp 79~84°C
(11mmHg) (1it¥79°C (9. 7mmHg)),

2-Cyclopent-2-enylthiophene (IVe)

thiophene 50.4g &, 859% H;PO, Oidak%» —10°C
ICEH, BH¥RT, cyclopentadiene 46g & thiophene
50.4g OBRIEMA S, 0°C T lhr HGLIH, —
WRIRKE, A2 AUk 24 (K Na,
$0,), thiophene DORFERMEHEHE, IWMEHRE. Ut
36g, bp 92~95°C (17mmHg), nzr()) 1. 5544,

h or O
85%HiPOs ™ POCI3, DMF NaBH4
R — R CH) —————— R CH:0!Hl
S S S
CHiCH=CHCH:0H ~
1Va,b,¢c Vabe Via,b,c
85% HzS04
R"COC1
R R; R
,Clh CHa
a; ~CH:XCH=CHCH; -CH—CHCH=C -Clk—/C< RU—CH"OCOR; RU—CHaOCOR"
{ CHs CHz S ) S ;
b —CHCH=C(Clz  of “Cis CH CHj
. @ VlIa,b,c Ville
Chart 2
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5-Cyclopent-2-enylthiophene-2-carbox-
aldehyde (Vc¢)

POCI; 10, 9ml, DMF8.8¢ DRAW %K THHL
29, 35°C PIFC, IVc19.7g %W T 5, 30~
35°C T 2hr G, —HHEKE, KKdiciEA,
Na,CO; THfIH, Et.OfiHt, % (K Na,S0,) 8
Y% MERELT Ve 13.6g 25 %, bp 95~
97°C (0.15mmHg), ) 1.6033, IR Wi cmet
1710(C=0), & 2 # s : mp 197~8°C. Anal.
Found : C, 56, 38 ; H, 5. 48 ; N, 17. 75. Calcd. for
CuH;gN;0S:C, 56, 16 ; H, 5, 57; N, 17. 86. %,

5-(3-Methylbut-2-enyl) -thiophene-2-carbox-
aldehyde (Vb)

IVb 20g %AV, Ve O & L Fffic KGL, Vb
14.2¢ %5 %, bp95~103°C (0.6mmHg), nf)Ol. 5703.

IR ™ em-i 1 1675 (C=0), 845  pc=c<H),
max
810 (thiophene ring), NMR (CCl) 4 : 1.72 (6H,
d, J=3. 6¢cps, C=C (CH,)),3.49 (2H,d, J=7.2cps,
-CH,-C=), 5. 10~5. 48 (1H, m, -CH=C-(Me),),
6. 76 (1H, d, J=3.6 cps, ring 3 position), 7.43
(1H, d, J=3.6 cps, ring 4 position), 9.66 (1H, s,
—C\=H0)_ 2 I ANMNY L BFHLER, mp 198
~200°C. Anal.Found : C,55,56; H,6. 19; N, 17,
57. Caled. for Cy; Hy;s Ny OS¢ C,55. 68; H, 6. 37 ;
N, 17. 1%, -
" 5-But-2-enylthiophene-2-carboxaldehyde (Va)
IVa 27. 6g %Ak, Ve O LAMMCISLT
Va 14.7g % 5 . bp 80~2°C(0. 15mmHg), IR ,/'™

max
em™t : 1670 (C=0), 965 (trans }>C=C<{),810
(thiophene ring). NMR (CCl) &:1. 55~1. 82
(3H, m, allylic CHy), 5. 30~5. 65 (2H, m, CH=CH),
3.07~3.46 (2H, m, CH,-C=), 6. 80 (1H, d, J=3. 6
cps, ring 4 position), 7. 46 (1H,d, J=3.6cps, ring
3 position), 9.66(1H, s, -C <8), €3 HNT
s PNassh, mpl90~1° C. Anal. Found: C, 53,
65; H, 5. 77 ; N, 18, 62, Calcd. for C,,H;3N;0S :
C, 53. 803 H,5.87; N, 18, 83%.
5-Cyclopent-2-enyl-2-thenyl alecohol (VIc)
27k MeOH (CH;OH 18m, 7k 2ml) f1d NaBH,
4.8g iTxL, BT, Ve 11 0g 25T, 20°C
LUTC 8hr UL, RUSHNR, BERR—IOKANCIEA,
Na,CO; CHifl, Et,O filif, e (Mg SO,) Ak
HEEMERETAL, 7.2 © Vie 25 3, bpll0~
115°C (0.15mmHg), #>) 1. 5803, IR v -1
3350 (OH), 800 (thiophene ring). 3,5-v=huox

110

v~ b BEERE, mp90~91°C. Anal.
Found:C, 54, 4 ; H, 3.69; N, 7. 34, Caled. for
Ci7H,,04N:S:C, 54, 55; H, 3, 77; N, 7. 48%.
5-(3-Methylbut-2-enye)-2-thenyl alcohol
(VIb)
Vb 7.0g 2Ry, (VIe) o4 RRBECEIBLT,
VIb 6.4g %5 5. bpl00~103"C (0. 15mmHg), n’

1.5641. IR v:::‘cm“ : 3350(0H),840(>C=C/\H),
800 (thiophene ring). 3, 5-Y=~Xbwyyz—*t:
mp 166~8°C. Anal. Found:C, 54. 10; H, 4. 12;
N, 7. 23. Calcd. C, 54. 26; H, 4. 20; N, 7. 44%.
5-But-2-enyl-2-thenyl alcohol (VIa)
Vall.7g 2, Vie o4& EARRKIGLT,:
VIa 8.2¢ %5 3. bp81~3°C (0.13 mm Hg), n"g’

film

1.5474, IR v ""cm~!: 3350 (OH), 965 (¢rans
max

=), 800 (thiophene ring). 3, 5-v= I
aNy S~ b EEmhnRE, mp87~9°C. Anal.
Found : C, 52,96 ; H, 3. 83; N, 7. 65. Calcd. for
CisHi(N;0,S;C, 53.04; H, 3.90; N, 7. 73%.

5-Cyclopent-2-enyl-2-thenyl chrysanthe-
mate (VIIc)

Vic 3.6g, Et;N 2.2g %~y ¥ 20ml e L,
LHUCHERZ v Y F 3.7g 2MAT—HHBET 5. T
NEREO X S MILT Viic 4.8g 25 3,

IR 5™ et £ 1724 (C=0), 850 (>c=c<H),
800(thiophene ring). NMR (CCl,)d: 3, 78~4, 30 (1H,
m, cyclopentenyl methine), 5.07 (2H, s, -CH,0-),
5. 65—;5. 98 (2H, m, cyclopentenyl H/\C=C/\H),
6.53, 6. 77 (1H each, d each, thiophene ring 3,4
position, J=3.6 cps).

5-(3-Methylbut-2-enyl)-2-thenyl chrysanthe-
mate (VIIb)

R cmet 1715 (C=0), 850 (e =cy),
800 (thiophene ring). NMR (CCl,) d: 4.65~5, 54
(2H, m, 2x-CH=C-(Me),), 5. 08(2H, 5, -CH;0-),
3.42 (2H, d, J=7. 2cps, =CH . CH,-), 6.53, 6,78
(1H each, br.d each, thiophene ring 3,4 position).

5-But-2-enyl-2-thenyl chrysanthemate (VIIa)

IR v cm=1:1725 (C=0), 965 (trans-=fifh

olefine), 800 (thiophene ring), 850 (>c = cQH)
NMR (CCl,) d: 3.15~3.97 (2H, m, =CH.CH,-),
5.04(2H, s,-CH;0-), 5. 30~5. 63(2H, m, -CH=CH-),
6.42~6, 83 (2H, m, thiophene ring 3, 4 position).
5-Cyclopent-2-enyl-2-thenyl 2, 2,3, 3-tetra-
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methyl_cyclopropanecarboxylate (VIIIc)

IRy :n'l:; cm-!: 1725(C=0), 800 (thiophene ring).
NMR (CCl,) 6 : 1. 65~2. 65 (4H, m, cyclopentenyl
ring-CH,CH,-), 3. 88~4.28 (1H, m, cyclopentenyl
methine), 5. 06 (2H, s,-CH,0-), 6. 58, 6. 80 (1H
each, d each, J=3.6cps, thiophene ring 3, 4
position).

BADNRE

REERAEY

BSR4 =/ (Musca domestica vicina Macq.)
ORETERIC, W07+ VRS, v {uy
yroickd, 1HHIch 0.54 AL, 24hr HoO
BIFEREMBLIL,

BRI BREE T %'
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Summary

Some 5-alk-2-enyl-substituted furfuryl and
2-thenyl chrysanthemates (IIla~c, VIIa~c) were
synthesized starting from the reaction of furfuryl
acetate with haloalkenes and those of thiophene
with crotyl alcohol or dienes, such as cyclopent-
adiene, respectively, The esters obtained were
examined for insect toxicity against houseflies,

In both the series of furfuryl and 2-thenyl
esters, the cyclopent-2-enyl substitution was most
effective, and especially the 2-thenyl ester (Vilc)
was 10 times more potent than allethrin. The 2,
2, 3, 3-tetramethylcyclopropanecarboxylate (VIIic)
of the thenyl alcohol was also about as toxic as
Vilc.
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