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Figure 1 Allergen of Atopic Dermatitis, Bronchial Asthma
and Allergic Rhinitis.
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AR PNRRBRBEEIABECLED BALCHRTY BNERAL 2
57V X¥—ERZXRIPTS, BALMELER>Tw3, %7,
TUALX —HERI, IB7LAX—RIDIKEHVRETIERTD
D.HI2FEDT7LVAT IR L THEBOHHABEEIRIEL & ER.
BERRIBICEDEENBEL ERI T IENERINT WL 56
8, MEDEEIZBVWT, ZThoD7 L VX —HHEBE2EHRTEF
B, BRBREBRECLIBREBEORE. LECEEDHEOEMREZMZ 3
RA S VR EEYVELEN T2RAOBREERTH S, L
DL, NSRBI NERENLZBETHOIY  ROVDEERZRZI LI 7L L
—HERBPENZIUAMICEEANDY B2 EWICIW A B
BRLTEBSZETHB, F=2ikkTshEcl, ARELZRSL
TEHNOBEEZTT22.550VWIRRHAEARETEBRITIPEBL
BAEL BV HZo VIR BALRE0EROBMIC L 2ILEN
MBEGHE2H 56910, MENWLESERIZETRE D 20EEICF
M0 2 A LENUEBEAFERFETCRII>ZVABLCERE~ND
BEEIREIN TV, BHE, FCHEAINTwIRRALE LT
. EBY VR AN A—FRBIUELZOL FRBERALR Y
BHHr M1, INH6R2HEHTBHIEICED, EBY VEBRRA R
AElICH L CEREMBEEEZ T, A—N"N X —FFHK
AIZERERAHEABRREEWERETIEZNLHE I LFHL D
wIan, REZF~OPYHEFEZBIZIPIPNLTWE, —F, ELV AN
FREAIERY VRBEBEACH— NP RBEHRALD B
ﬁ‘é‘l’ii)‘rﬁlb)_c‘:?f)"%_rﬁﬂﬁunc‘:L"C%Fﬁé‘h"(b’%i)%’)%"@%ﬁ
BRALEBELRECR AMBEBEANICLIVLLEERMAZRIET 3
BEEZNLEENHrEINTWVE, £, iIR\ICEEIN TV 2 E
#HITH 3 DEET (NN ZTFN-m-b V7 IF) 2. WRDOKHE
KN T2FEERPRON. KAODBESERIBERNLEIELRA 74 7.
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Figure 2 Structural formula of DEET
(N, N-diethyl-m-toluamide).
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KEBLTR, AELABHOBRBZEIL D, BEBROEADL 3
W ERECHRICHES VEXPEVWERREOHEEL T RO,
LZETERIBLWIHLLERBOBEZED EALEERN OB X
Birhbntk, . RRTHEIN-EERAREROEADIT R
b, BRAKEZEOHIICL S L 19556 E 5D 30 FHTa XD
IWEIZ 1.3 fFicEmMeys22L, BRBOMEICEHBRL 22, T hicf
WEEOHE DB EAR, BED “THBER” OB, X57% 3%
BEEHEoME DEFVREFHNOBBIPIBEFEING Z LicokD
2709, ZOHKR, BN ZETIEBEREOHMELR2BR L. HET
FREMESMY Z2INd L) cih) BEOHMRRESLEESR
T2 —BREMDDND XMk, LEBST, &b
SRV THEUROEVCEANOHEIEELFELEZ> TV 3,

ZIT. RRAYHEERBRDOEFEELZSLSEFA T, R TEREMRET
BLEYEREMEIPICEETSE CoDE/ T AR AL Fhb
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AEBRYBI2MLAYBIURRBLIDVDURENLZBRELEAYB L
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WTHHETHRFLAEZ, E3HTR.,. P71 F N7 I FEL2EAL
ibEWORXREEHIC L I2BEHBEE D LWTRELZ, £ 4. f8
HOBBREOMBI LIRS FEHROBRBIc o TOHHFL &, —
H.E 48 TR, FuorvEHE2EALLILIRZZATFAULLEYORSY
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BoE /) FARIIAFZEBBEITIZIHALCLEDD
EREEYTEROHE

B1fi 79 VvBEHALLILED
1. 8

HAF TR LI Y2 I —LhBEBHFRHEOD—DTHE2a—t—Df
BioRt 282 oMER. S »ottRDa -t —DELEDOFT
BhHOhBIN, 20RO RREEVIERINT W B EM2), £/ 1
— =72 - RBEBEEBEBORTEEATED . Z20%5 3 —KROBE
BMICODBFETIRDTHYD . ZOMOEOPREBENICHERED D 3
BaeHTidd sy, FEENEERI > TR T+TIRHEINT
Whbv, —H, a-—t—HKAOHRIETIREFENHATIEA 7 =
A itk MEDP LRCH, MFEHT a—L7 I OREOEMES,
mMEFOL v EELEOEMLEBERORBRESIVERTB DR
ERRBOOSNTWE, Z2C5E, EYEHEWEARICE T 2%
O—BeOL LT, BEZNERHIZODVWTHS2IZI N TWL AW
— bt —DHERERDD—DTHZ2 7V 7V NANVAETI Y (G4 2
— b —XNATI ) CORRIEHICEALLLXAYHROZEE /
FARZNWEEZREELTETAHAEDIC DT F-HAEHRE
PEHNICARE 2T ok, -, BEHBEARCETIBENZEHW
W O REWZBERDZ2VIEIBERE ) FAR/IAFEBIVCZ0ERL
eItV Thbbt HIXE/ T AR/ A FiIZE, L E
v 79 A (Cymbopogon citratus, C. flexuosus) DK T TH 5
HIEBE (PLVFEFE) oFHELLLEYTH 2(E)-3,7-P X F
N-2,6-F 2% xv-1-ANH B 1C. L ¥ v (Citrus limon (L.)
Burm. f) ODRBHERITH3HBHE (PL7FEeFEK) DoFEHEL
e Td 3 R)-(+)-BLVW)-()B3,7T-P XA FN-6-F7 T ¥-1-7
NWEVB2CB IV ICERHWVWE, 2T, BERAE /714X /4



Ficlid, 7 A/ ¥ (Cinnamomum camphora) DEWMEM T TH % (+)-
A7 77— oBBRECODHTERIE> TEHEKRLEG)-a-8 LT
£)-B-Av7xLv=rYN 4B BLU 5B, 71 HY 70— X
(Rosa damascena Mill. forma trigintipetala Dieck) O ¥ M B 2
(208300 % 3 (+)-1-p- X ¥ F v-9-7 — )V 6A, 7 A ¥V (Perilla
frutescens var. crispa, Decne. forma viridis Makino) O ¥ R 2
BUTHB(9)C()RYVFIPALFEF 7TA 2wk, £/, #H#EFHR
E/)FNAR) A FELTIE.2—H VY (Fucalyptus globulus labill)
DREMBETTHBUR-(-)-INVTF—) BABLVTMH)-AH V77—
DEBILEWTHEH)2-FFV-3-FNVFT A NVFE 9C, (-)-2-
FXYV-3-XKNVFryrANVE B 10C BLUTF®-2-FF YV -3-F vt v
ANVEYE 11C 2wk, sk, AMPIREET BTV~ S
VHEEGKCD—DOTHB 1TV IVINE VB I12CE XU 1-7
yerv sy vEER 13C AV, =G, fIHIIDLWTLEREOMN
BIZL2HEBAECHE T2 22BN . HAEGBEROEMEL THA
ENTVBZIL727IVAANVATIY Yy D EEBMLEERERET S 7
NZ72YNTF7EYEBAVE, ZNDILEMOMARIEZ TRV,
Gt 2 BEOFHFBAEVMOERE2ITR >, BohWMELERY
KoWwT, RV=_EHRBELIUVREEERABRZHERBL .,

2. BAHER

2.1. R YR |

(B)-3,7"P XA F N-2,6-F 7% xv-1-ANEKVE 1C I3 THK MR
(Fulka ®) 2, (B)-(+)-B XUV (9-C)B,7-F XA FN-6F 7T -1
ANKE VB 2C B XU 8C I3, fiRM (Aldrich ) 2 w7, £ 7z
(H)-a-BLEU@)-B-Ar7xL>v=1FrYNL 4B EBXUV 5B ix. (4)-
Ay 77— (MAMEBITERKXSHH) 2H ., BEHR O GEEIC
o> TEHER L, (F)-1-p XAV Fv-9-7—) 6A 3. (+)-VY & 2 ¥
(RE{tERHERT®H) 2HV, RO GEGC2DITE > THKL



oo 20T, (9)-()-RYFZPIALFEF TAR, TR (HEF LR
VALEBRRESHB) 2. (IRD-G)-I VT F— L 8A R, HR&E (=
KFELy7 -7 - TAHRAESHE) 2RHVE, (H)-2-FFV-3-R
FrANVK B 9C IR M (Aldrich ®) %2, (1)-2-4 %V -3-F L
FU ALK VB 10C 3RS (Aldrich ®) %, (2)- 2-4 % vV -3-
FAFvyANVEy#E 11C TR (Sigma-Aldrich &) 2 H w7,
Fh, 172y ANV EVE 12C, 1-7¥ <9 EFB 13C.
27 =2 A7 EFTYPATEF 14A. -7 x = v 7utEXx 7
FEF 1I5A8XV 3-U-AFFL 7z ))7uttF VB 16C 13,
mlRmS (RERILERAHEH) 2AVE, —H. 717 I 0 X
NATZZyDEXUIZAL7YNAL7I Y EXdHERE (EEMAEEHER
SHE) AV, 8. L&YW IC~16A. DB LUV EDEH. %
[ N el N B
1C : bp 156~158°C/15mmHg, n;°=1.469, 4:°=1.040
2C :bp 119°C/3mmHg, n2°=1.4534, d.°=0.926,
[a]i°=+8° (neat)
3C :bp115~120°C/0.4mmHg, n:°=1.453, d:°=0.926,
[¢]2°=-8° (neat)
4B : bp 63~64°C/4mmHg, n3°=1.4674, d2°=0.8555,
[a] {°=+11° (neat)
5B : bp 69~70°C/5mmHg, ni°=1.4720, d:°=0.9962,
[a]:’°=0° (neat)
6A :bp 61~62°C/10mmHg, n2°=1.4762, d:°=0.9403,
[a]i'=+88.5° (c=1in CHCls)
7A  : bp 108~110°C/12mmHg, n;°=1.5053, d:°=0.9664,
[a]3°=+133.5° (c=10 in EtOH)
8A : bp 220~221°C, n:°=1.5559, d;°=1.108,
la]:°=-10.02° (c=1 in CHCls)
12C : mp 173°C
13C : mp 137°C



14A : bp 105°C/20mmHg, d:°=1.00
15A : bp 223°C, d°°=1.02
16A : bp 194°C/15mmHg

D > bp 152~155°C, n:i°=1.5312, d:°=1.1375
E : bp 144~ 146°C, n:°=1.4921, d2°=1.0894
2.2. BaE o

BEHMEERYOYEERII D VTRELEHT (RRXE&E7 5y o8,
FYF VR AA-5 Bl) BIXUEITLES (RX&ut7 5 o8,
ILLUMINATOR) ZRHWCTHE L 2, £/, IR AX7 P VIFHXK
A TEHRRNLEBIR-810BIc kb, KBre L 2 L WE TH
£ L%, TH-NMR AXR7 P VIR HEAEFHALHE JINM-EX400
Bl (400MHz) itk b, FFr 79X F N7 (TMS) 2 AHE#EL
L. B0 V2B HEPRTHEL ., TEFTHMEZERXS LM
ABEMBE CHN a —F MT5 8 (F: A A v a7y F AT
MSU-31) ZAWVWTHIEL. MeLERYOoBEZHAL .

2.3. aRER
2.3.1. = FY{k 6B~8B. 14BEB X Uf 15B O &

((H)1-pAYFv-9-=rIYNLE6BODAREHIZHIT3,)

(+)-1-p- X ¥ 5 ~-9-7 — )V 6A (5.0g, 3.3x102mol) & N,N-¥ X
FNALEFIY(2.0g3.3x102mol) DIEEYW 2 EZEXY ¥ ¥ 7T0mL
CEBRL-oL, SEHEMBERLERE (W 0.6g) DKEZEEL
oo RICW 2% H B, av{bAF 0 (7.0g, 4.9x102mol) Z /M Z 4
REMBAERLL, 20B. EFRLELEFIV =T LaEZAFL 7%
DL, 0.6M KEE{LAYIL-X% ) — VIREREGE®R 50mL 2 %2 10
RHRmMBALMABLE, REKTHR. iz~ L. &
MEEKTKE®HE., EXFEBRF YL TERBLL, BE2EEL
THEERIGMZL YA AVA T 2ur 57 40— (EBHE
B, ANF Py 2 —FI)N=9:1) TOHEHL., (H)-1-p-X v F Vv
-9-= F VYL 6B (4.7g, XK 96%) 2B 7, 2. (L&Y 6B O
B2 TIZRL &=,



6B :IRv :%'(cm'1): 2240 (-CN).
IH-NMR6: 2 *(ppm) : 1.31 (3H, d, J=7.32Hz, -CHCH3),
1.48, 1.81 (each2H, m, -CCH:CHs-), 1.65(3H, s, =CCH3s),
1.69 (1H, m, >CH-), 1.97, 2.13 (2H, m, -CCHCH;-),
2.00 (2H, m, =CCH:-), 2.56 (1H, m, -CHCHs), 5.34,

5.37 (1H, dd, J=0.97, 0.98Hz, =CH-).

1. (CH5),NNH,
2. CH,l

>

H 3.KOH/CH,0H ™Mk H

CHO CN
6A 6B

HY}

Figure 3 B -Elimination reaction of 6A.

F. AKROBEBHEICED. (O9-CO)-XYFTPALFTEF 7TA »5
(8)-4-4Y 7uX=n-1->>7u~XtryrhAVE=F+Y)ILTB % 87%
DINEFT, (IRD-C)-INVFTF+—1 8A 5 UR-()-TVF=NL=F
UL 8B % T8%DINKT 2722178 EF Y7L FEF 14A &
5 27z 70EF Y= FY I 14B % 84%DNK T, 7. 3
7z V070X Yy7NLTFEF 1IBADS 3-7x=2 7 untEdv=
FYW15B % 57%DNE TR/, 8. (L&Y 7B. 8B. 14B & &
C15BOREEMUTIEAL .
7B : IRv 5% (cm1) : 2210 (-CN).

1H-NMRJ [0S *(ppm) : 1.73 (3H, s, =CCH3), 2.07, 2.35

(2H, m, >CHCH;CH-), 2.16 (1H, m, >CH-), 2.29, 2.30

(2H, dd, J=3.14, 3.42Hz, -CCH:CH3s-), 4.71, 4.78 (each,

1H, s, =CH2), 6.63, 6.64 (1H, dd, J=1.47, 1.95Hz, =CH-),
8B :IRv % (cm'1): 1789 (-CN), 1195 (gem-CHj),

IH-NMRJ ;¢ ' “(ppm) : 0.89, 1.33 (each3H, s, gem-CHjs),



1.26 (1H, d, J=9.30Hz, -CH:CHC=), 2.17 (1H, m,
-CHCH:CH=C-), 1.38 (1H, m, -CHC(CN)), 2.43 (2H, m,
-CH.CH=C-), 2.51 (1H, td, J=5.80, 9.30Hz, -CH:CHC=),
6.56 (1H, m, -CH=C(CN)).
14B: IRv 2 (cm'1) : 2250 (-CN), 1500, 1610 (-o@).
IH-NMRJ ;<" (ppm) : 1.63 (3H, d, J=7.33Hz, -CH3), 3.89
(1H, q, J=7.33Hz, >CH-), 7.30~7.38 (5H, m, -¢).
15B: IRv 2(cm'!) : 2300 (-CN), 1500, 1600 (-o).

IH-NMRO ;s ‘(ppm) : 2.60 (2H, t, J=7.33Hz, -CH:CN),
2.94 (2H, t, J=7.33Hz, ¢-CH2-), 7.21~7.35 (5H, m, -¢).

1. (CH,),NNH,

2. CH,l
R-CHO » R-CN
7A.8A, 3-KOH/CHOH .pgp
14A,15A 14B,15B

14 15

Figure 4 B -Elimination reaction of 7A, 8A, 14A and 15A.

2.3.2. ANVF Y 4C~8C, 14C B XU 15C D & B
((H)-a-hvy7xLy=nNBaCOERE2HIZH T 3,)
H-a-Bryr7+Lvy=1rY) 4B (5.0g, 3.4x102mol) i 1.7M

KEBEALAI T L-AF /) —NVEEBE®RSSOmLZMA Db, 72 KHE

MBBR L7, RICKRTH, MoK IMEBKAKREZMZ BEICL

DL 2 —F NV THEBELZ. Z— TVl 2zHNEEKTKER.



AR PV LATCHEBELE.BEZEELCEL-ARIGHZ &

VAFNVATLAZu= Y597 40— (BHEBE, ~¥¥% v KB

FNL=8:2) THHEBERL. H-a-hv7 1L vy 4C (5.0g,

INK 87%) 287, . LEVWACORKHEZMUTICA L %,

4C :IRv 5®"(cm-1) : 3600~2200 (-COOH), 1735 (-CO-).
1H-NMRJ ;oS (ppm): 0.78, 1.01 (each3H, s, gem-CHj3),
2.25 (2H, m, -CH:-), 2.35 (2H, m, -CH:COOH), 5.23

(1H, m, =CH-), 11.70 (1H, br.s, -COOH).

\\\\\\\\ \\\\\\\\
N koW o
' CN COOH
CH,OH

4B 4C

Figure 5 Hydrolysis reaction of 4B.

Fh. AKROBMHEIZEID, B)-B-Ay 7L y=FY NV BEB®L
)-B-Hrv 7Ly 5C % 89%DWNE T, (+)-1-p- X v F v
9-= F UL 6B 5 ()1 p AV F U-9-8 6C & 57T%D WK T,
(8)-4-4 Y 7uX=)-1->7ua~FLryAILFE=trY)iL 7B » 5
(Q)-4-4y7uXR=p-1->7u~x sy ANV E B TC % 92%D I
LT, (UIRN-()-ILF=nAr=FVYUL 8B »5(IR-(-)-I VF = LE
8C % 86%DWHET, 2-7x= 7t Fryr=rY )L 14B 20 5 2-
7x=V7ubd @ 14C & 94%DWNEK T, £/, 3-7x= 17
DEF Y= FYINL1SBR S 3- 727 a4t v 15C % 99% D
INKTHL, 8. LAY 5C~8C. 14CEB XUV 156CORHEEZMIUT
L 72,
5C :IRv “*(cm1) : 3600~2200 (-COOH), 1735 (-CO-).

ma x

IH-NMR ;o¢'*(ppm) : 1.02 (6H, s, gem-CHs), 1.64 (2H,

m, -CH,-), 2.29(1H, m, -CH2C=), 3.06(2H, m, -CH,COOH),
11.54 (1H, br.s, -COOH).

.11.



6C : IRv X?(cm1): 3600~2500 (-COOH), 1710 (-CO-).
1H-NMRJ ;0¢'*(ppm) : 1.18 (3H, d, J=7.32Hz, -CHCH3),
1.33 (1H, d, J=5.86Hz, -CCH:CH»-), 1.63(3H, s, =CCH3),
1.79 (1H, m, -CCHCH:-), 1.79 (1H, m, -CCH:CH:-), 1.79
(2H, m, >CH-), 1.95 (2H, t, J=18.07Hz, =CCH:-), 2.04
(1H, d, J=2.44Hz, -CCH:CH:-), 2.34 (1H, m, -CHCH3j),
5.30~5.40 (1H, br.m, =CH-), 11.21 (1H, br.s, -COOH),
7C : IRv :%'(em'1) : 3600~2500 (-COOH), 1695 (-CO-).
1H-NMRO ;. '*(ppm):1.48, 1.90 (each2H, m, -CCH:CH:-),
1.75 (3H, s, =CCH3), 2.12, 2.45 (2H, m, >CHCH:CH=),
2.15(1H, m, >CH-), 2.23, 2.49 (each2H, m, -CCH:CH.-),
4.72, 4.76 (each1H, s, =CH:), 7.14, 7.15 (1H, dd, J=0.97,
1.96Hz, =CH-), 12.27 (1H, br.s, -COOH).
8C :IRv X*(cm'1): 3600~2730 (-COOH), 1695 (-CO-),
1380(gem-CHg3).
IH-NMRO ;.:'*(ppm) : 0.89, 1.34 (each3H, s, gem-CHj;),
2.44 (2H, m, -CH:CH=C-), 2.47 (2H, td, J=3.40, 8.30Hz,
-CH:CHC=), 1.69 (1H, dd, J=1.50Hz, =C(COOH)CH-),
6.99 (1H, m, =CH-), 7.26 (1H, br.s, -COOH).
14C:IRv X2’ (em'1): 2500~ 3000 (-COOH), 1710 (-CO-), 1500,
1605 (-@).
IH-NMRJ [0¢'*(ppm): 1.50 (3H, d, J=6.84Hz, -CH3), 3.72
(1H, q, J=7.32Hz, >CH-), 7.24~7.32 (5H, m, -¢).
15C: IRv X2 (em"1): 2500~ 3000 (-COOH), 1700 (-CO-), 1400,
1580 (-g).
IH-NMRJ 28" (ppm): 2.68(2H, t, J=7.81Hz, -CH:COOH),

2.95 (2H, t, J=7.81Hz, ¢-CH:-), 7.19~7.30 (5H, m, -¢).

.12-



KOH

R-CN » R-COOH
5B~8B, CH,0H 5C~8C,
14B,15B 14C,15C
.
R= \ .
\\\\\\\
L 5 8 14 15

Figure 6 Hydrolysis reaction of 5B~ 8B, 14B and 15B.

2.33. FAXZRATFNAMLEYW ID~16DB LU T S F{LAY
1E~16E O & B

((B)-3,7"Y XA FN-26-F 277 Ly FABHS71L7Y0L1DD
EREHIZHITE,)

(BE)-83,7-Y A F)N-26-F 27 %@ 1C (1.0g, 6.0x103mol)
2 NNPRXAFVELVLTIF (DMF) i EBL7-Db, 717
VANV ATH v D (0.8g, 7.2x103mol) E¥ T FLFARATFTY LT
7= F (DEPC) (1.1g, 6.6x103mol) 2 & M. KB T TEL
ERLZES5, PV F L7773y (0.7g, 6.6x103mol) # 30 i
ZELTHETITLE, 2T, ARET3IKRHEERLAEZDL, 561
FRT 12 BAHERLAL, RICKRTHE., IMEBKERZNZBEE
W Llob, Wik — T VM., KEH., BKKEF Y 75T
Rl BREZEELCBAEREHMZS YA VAT L 70
F S5 74— (BREBE, ~XV v BT FNL=95:5) ToH
BRL., (B)3,7-PXF)N-26F 2752 vFAB S-71V7 YL
1D (0.8g, WX 51%) =/ 7,
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X~ COOH R-SH AN S
. Y
Et;N /DMF /DEPC
o 0 (4) |
1C R*= @/\ 1D
@
Figure 7 Condensation reaction of 1C.
Table 1 Physical Constants and Yields of 1D~ 16D.
Anal. _
,?é’ﬂas n2 g2 C (%) H (%) S (%) t‘;‘)’;’
Calcd. Found Calcd. Found Calcd. Found

1D 1.5012 1.0082 69.06 69.02 791 751 1151 1161 51
2D 15008 1.0102 67.67 67.74 827 830 1203 1197 79
3D 1.4997 0.9992 67.67 67.59 827 821 12.03 1201 79
4D 15009 1.0092 68.18 67.98 758 747 1212 11.98 83
5D 15012 1.0112 68.18 68.01 7.58 756 1212 11.99 57
6D 14992 0.9989 68.18 67.99 7.58 749 1212 12.03 64
7D 1.4996 0.9986 68.70 68.54 6.87 6.84 1221 1219 76
8D 15013 1.0121 68.70 68.58 6.87 681 1221 1217 76
9D 1.5007 1.0092 65.75 65.79 685 6.88 10.96 10.82 83
10D 1.5004 1.0102 65.75 6558 6.85 6.84 10.96 10.91 33
11D 1.5007 1.0097 65.75 6571 6.85 6.81 1096 1087 74
12D 1.5014 1.0107 69.57 69.61 725 7.09 1159 11.60 92
13D 15012 1.0114 70.34 7028 759 752 11.03 1098 81
14D 14989 0.9994 6829 6832 569 559 13.01 1297 63
15D 14982 0.9992 68.29 68.08 569 562 13.01 1299 63
16D 14987 0.9989 65.22 65.09 580 574 1159 1162 71




R’-SH or R’-NH,
R-COOH » R-COSR’or R-CONHR’
1C~16C Et;N /DMF /DEPC 1D~16D 1E~16E
(4)

e
~H , H
\ * * :,,/////*
N
N
1 2 3 . 4
\éA O
W H =
A . PN
5 6 7 8
E 50 E ;O E ;O i
H\" . H 7* " @
9 10 11 12
O/
\ 13 14 15 16

Figure 8 Condensation reaction of 2D~ 16D and 1E~16E.
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T, AROBMEICED, ZV72UNRXNVATP Y D EANLR
v 2C~16C Lt OMARICZIT RV, ZhZfhXIE T 5 F 4 X
FLitea® 2D~16D 2B, I 5T, AROBBET., 71V7 U0
7V E EDMARBIZODWVTH T, ZhEfFhNDT 287
S FLAEYW IE~16E 2Bk, 8. &L ZtAY 1D~16D DY
BEHB L TNE%. Table1 2, -, MEERPLELTREED 3
IRE XU H-NMRARZ b VF—% % Table 2 IR L %,

Table 2 IR and 'H-NMR Spectroscopic Properties of 1D~ 16D.

IRe) p KB TH-NMR®) § S0 (ppm)
Com- ax
pounds (em™) Furane ring
yo “CHCOS: COSCufy  CHCOSCHr o™ ¢ = o
1D | 1680(w) 5.95(s)  4.16(s) — 6.22(d)  6.28(d)  7.31(bs)
(J=2.93Hz) (J=1.95Hz)
2D | 1695(s) — 4.15(d) 2.39(d) (J=5.85Hz) 6.21(bs)  6.28(bs)  7.27(d)
(J=4.40Hz)  2.59(d) (J=5.86Hz) (J=1.46Hz)
3D | 1695() — 4.14(m) 2.39(d) (J=8.30Hz) 6.20(d)  6.28(d)  7.31(d)
2.55(d) (J=5.86Hz) (J=2.93Hz) (J=2.93Hz) (J=1.46Hz)
4D | 1680(w) — 4.15(s) 2.52(d) (J=4.39Hz) 6.20(d)  6.29(d)  7.32(d)
2.66(d) (J=3.91Hz) (J=2.93Hz) (J=1.96Hz) (J=1.95Hz)
5D | 1690(w) — 4.09(s) 3.26(s) 6.19d)  6.28(d)  7.31(d)
(J=2.93Hz) (J=2.44Hz) (J=1.95Hz)
6D | 1690(ws) — 4.14(d) — 6.19d)  6.28(d)  7.31(d)
(J=3.91Hz) (J=2.44Hz) (J=1.95Hz) (J=1.96Hz)
7D | 1690(ws) — 4.18(m) — 8.16(d)  6.21(d)  7.30(d)
(J=2.93Hz) (J=2.93Hz) (J=1.95Hz)
8D 1660(vs) —_ 4.18(d) — 6.22(d) 6.28(d) 6.83(bs)
(J=1.46Hz) (J=2.93Hz) (J=2.93Hz)
oD | 1680(ws) — 4.44(dd) — 6.19d)  6.30(d)  7.34(d)
(J=26.85Hz) (J=2.93Hz) (J=2.93Hz) (J=1.95Hz)
10D 1690(vs) — 4.17(dd) —_ 6.21(d) 6.28(d) 7.31(bs)
(J=35.65Hz) (J=2.93Hz) (J=2.93Hz)
11D | 1680(w) — 4.17(dd) — 6.21(d)  6.28(d)  7.31(d)
(J=34.60Hz) (J=2.93Hz) (J=2.93Hz) (J=0.97Hz)
12D | 1675(w) — 4.09(s) — 6.18(d)  6.28(d)  7.31(d)
(J=2.93Hz) (J=2.93Hz) (J=1.95Hz)
13D | 1700(w) — 4.12(s) — 6.20(d)  6.28(d)  7.31(d)
(J=2.45Hz) (J=1.95Hz) (J=1.95Hz)
14D | 1695(w) — 4.09(dd) — 6.15d)  6.25(d)  7.32(d)
(J=41.99Hz) (J=2.93Hz) (J=2.93Hz) (J=1.47Hz)
15D | 1690(w) — 4.15(s) — 6.20d)  6.29(d)  7.32(d)
(J=2.93Hz) (J=2.93Hz) (J=1.95Hz)
16D | 1695(w) — 4.14(s) — 6.19(d)  6.28(d)  7.31(d)
(J=2.93Hz) (J=2.44Hz) (J=1.96Hz)

a) vs, very strong.
b) s, singlet ; d, doublet ; dd, doble doublet ; m, multiplet ; bs, broad singlet.
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3. 4P iEtENAMm

3.1. BY-—EHEER (2EMBABRE)

L&Y 1D~16DE L W 1E~16EZ 7 P Y 2 AVTHERE
HFRL., Z2O0KKE 1mL 2 »# (Advantec No.5A ¢ 90mm) IC# T
Bfilob, 1RMAKEL-, BEZE. K2z XALETZ AA
2o bic L, AEIc &R ST =02 BEELTHREL,
3 A7V y FILTHUL &, Eif 25Clc T+ arsy=
( Tyrophagus putrescentia) 8 & N 4 L ¥ = ( Ornithonyssus
bacoti) Z MBI A Y 7 AKBEKRTEEZ 84%R.H. (relative
humidity) . 2+t a9 k¥ = (Dermatophagoides farinae)
SREMEML ST PY Y LAKRBRTEREEZ T5%RHICHEL AT 7Y
VWHERBRICREL L, 24 BEABIK 7Yy 72l &, EHEBEME
TITERHTHGEZEBE(HBLHEA S BB IVEESY =—H %
ABELL, S BABERX L L TRAZREBEL T LAKTHRK
DEEZITLVACEOEHZRKD . TEOHEAR L VWERT
RrHEHEL =,

AMERXDFTR — ELEX DT R

EREE (%) =
MERTH (%) 100 — ROERORCE *100

(IELTRLE VA FRADGHE, FERTE=0% £T3)
¥, ¥HHBIEBE (LCso, 50% Lethal Concentration) I,
7Yy FEGORZER LML 7,
RE.HAST_RHEABREHEL VI —DOLAFL. 79X T —
BRRASFICECTA VIV VBRI ERASHLEABRAYE M %
L., RRABLTVwE L D2HEAL 72,
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I

HEACESMEP 2 VICTER

BB \mLEE N Rty —ZHR

DUy TICTEHAE
18RS o

- = ™

» -
- q
ADVANTEC
4 ( NO.SA & = 90mm ) ot
EIETEIC C24bR R
BE 25T
[ Tp, Ob ..BA%RH. satKCl

D.f..75%R H., satNaCl

DUy TERZ RERMBIC TRES BRI ULEFY _BEBE

Figure 9 Test of miticidal activity.

3.2. BREGEEAR (MERTRB®)

tEaE®MW1ID~16DE LUV 1E~16E2 7 P v 2 AW I ERE
FRL., ZTOBK 0.768uL 24270 ) vy E2HWT, REL
tFHBRORMEEFEHIC IR DEEBT LA, 2@ 25°CIZ T 5%k
BAEBLEZBEBEEC 7 7V NVEEBHNICHERFL L, 24 K/
BIUHAHRBBIVEFRBAZRAEL -, . BOABER L L THE
HzEBLTVZ2ZVWHABLCTCRAKOBEFZTLZVWRETCRO LS %
KD, TROFERICIDBWERTEZEEB L &,

NEROF TR — HAEBRDHTH
MIEATEER (%) = 00 — B E DL & X 100
(MIEFRCEDB <A+ 2ADGFE, MIEFRCE=0%E T 5)

FRLROBERRICEREACTREL. 7% 7 —HAXasicsw
THRPICEHRABH MM AV v Y LVEBERTEKASHE) %
REFHICIE 5% AKEZMELEL., ZiR 27£2°COEHFT. BRAH
BLTW37h4 2k (Culex pipiens pallens) O MR R % A L

VAa

.18.



HEULEMZ 7 VICTHER

R0.768uL =% N EYTR " /‘ﬁ

\g .
OE

HER E

- PHALTIH (ERER) 5%IEKES 2D

RBEFICTAERIERT
mE : 25C

R RBE SO REER/E

T ™
N

Figure 10 Test of insecticidal activity.

4. BRBIUEZE

4.1. = ES

NAF R ABROEHHAO -2 LT, XRAYhkoLE&EY T
HB(E)-3, 7P X FN-26-FA27 % 8 1C (LEVY I T ADRE
MR THIEBEOZ LT FE»SFH), (R-(H)-B XUV
(8)-(-)-8,7-Y X FN-6-F 7 Fv-1-AHNVK vy 2CE XU 3C (L *E
VORMRDTHAMMBEEO T LT E FEL»SFEH). (1)-H v 7
7= (7R FXFOEMBY). ($H)-1-pXvFv-9-7—)L6A (7N
AV 78— ADOFEMBET). (9)-C)_V)VIFT7ALFEFTA(TAPY
DEMED). (IR-)-I VT F— NV 8A(2—H ) DEHEY) B
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FUAWMFPRREETLEIT YV I VEEED—DOTHD 1-7F <
VI VANTF VB I2CB IV 17Ty BB 183C 2 BB L L
THW, I8l 7 A 790 A VAT HZ D (a—EE—DFEXIRD)
BIXUOZ208EBgILEYMTHhB 7 V727U NPy E2BATS L
T. k&Y 1D~16D 8 X U 1E~16E Z & L %,

FR HEYWEDO —DTH DS 6A. (H)-V) TR %2 HAWv, Figure
MNMIKRLEREROAECSII>TERL. BonARIEH%Z
DTHERLZLOEHA WL,

Pb,0O, SOCI2
H ™ AcOH / ACZO CH30H Benze n HY H
=

CH,OCOCH, CH,OH s CHO

Figure 11 Process of Synthesis from (+)-Limonene to 6A.

Fh,.P7AFTLVA—DORAGHEAEIOD>VTER,. 7 =YL
AW, Figure 12 IR L X AEGHIZE > T BB RHICX 3%
BEHEOST7TRAT LA -0l ziThok, ZO/RR. BRAHE&IX
(+)-(4R,88)-1-p- A v T v -9-7 — 1 & (+)-(4R8R)-1-p- X ¥ F ~
97— NVBT:3THEIL2HERLEL, L2rLEWs, AHRET
BENFNROYPATFLA—Zo®TICHVE, 2z, EF
BHBELTWIEYEE TR, ERCID X I I (H)-1-p- X > F
VOT AV oFEELEYUXAFY VLA T ARERER
BEPEBLA-ER. KH¥EE T2 5 <Y Y Y (Cyperus
difformis L.) IZX L TEABE 50g/10a iIc 8 W THNFM 5 (5
EHR) DHEXR/BONDIRE,. P7ATLA—RBEHIIRL T
LbHEZLAEAYESETFMER DO TS, 2O Eho, HEHERE
BHRERBEOHBID () 1p AV T V-9-7T—VOFK L HH
CEALLERELOHASGLOEIZEDELTWE I EZHEERL

-20-



TVWB3DT. SHEBSTRATLVLA—EBEMELTHERATEI LI
L7, ¥4, TEXEMAAMEZzEATFICANLBEICR, K& TA
FEHGTHD (H)VERXAVPoFETIBOGRIBORKIL D
ZVIRBaRAFNTYIUCBHBETE LD TE SERIATCS T AT
VA2 —DaRl 28T,

LHAred.
_
H
6A CHO CH,OH
3,5-DNB/ CH1CN
[ |
soluble insoluble
mp : 58~58.5C mp : 97~98C
1. Hydrolysis 1. Hydrolysis
2. PDC ox. 2. PDCox.

(7:3) ‘
. H o H
Y “cHo CHO
(+)-(4R,85)-6A (+)-(4R,8R-6A
[a] 23=+90° [a] $3=+85
(c=1in CHCl,) (c=1in CHCI,)

Figure 12 Diastereomer separation of 6A.

BWLEDZERTIBICEELZTHGETHI A NVE VB, H
EKMETHET7LVTEFEEZ NNPAFALEFSY Y EDRIG T,
E NSV R2ERLZDOL, Hofmann T ELU D B -HiEERID 2 1T
V. NIETSE =MLV GIIEBRBLAZDOL, MAFGHET S Z LT X
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D RHIBTEANEVBAFETLZIENTEL. TS, T,

S FPINVGBEODARTREEREERLEDICIZINVEZAVEKEA
DREKREGOERH W2k, Thbb, ()-1-p XA v F -9
7= 6A. ()-()-RYIFT7TALFTEF TA, (UR-C)-TVFF—n
A, 2-7 =N 7UubEAXY7ATFTEER 4A, BLUK 3-7 =17
Ut Y7LV TER1I5A%2 NN XA F LRI rE2HWTERK
MAEL. 7TVTFTEFRFEFRFSISYVERFERLEZDL, 3aT{EXFLED
MR ICEDERER NNNLFPYXFLEFRFIYVoTLEEL L,
ZFOH.KELHIY) TL-2F ) —VEKP T Hofmann TREL D
ElcBE D B-BERICCDNERETSZ I LICED), HIETB5=L+Y

WiE ($)1-p- XA Fv-9-=FY N 6B, (944 Y7 uxXR=)L-1-¥
sa~nx e s ANEF=F YN TIBUIR-()-T V7T ==} Y 8B,
2-7 =)V 7 R EF VY= FPYN 4B BB LR -7 v 7t s
=tV 15B &, NE 77%~86%THZ I LNV TEL, DW\T,

ANEVBOAER TR TAVR) A FPBREILZVEIBICIY . 98D
H2VIREEMLLPTVEVIHEZHERER > TWVWE I RS,

Ha-Bhvy7xLryr=rY 4B, &)-B-Avyr74+L =+ N
5B, (+)-1-p-AXA v Fv-9-=F VYN 6B, ()4 4V 7u=)-1-¥
rsa~nxeyANFZFPIYNVTIB.IR-CG)-I VT =A==t YL 8B,
2-7z=2V7utELr =2 bY N 4BB IV -7 =27 utst v
ZFYNIBRZIEMAEZFHETHLIKELAI YV T L- XY ) - VER
HTT7NAIVMAKFERIEZT B>k, 20K, (+)-a-A v 7 1L
VLB A4C, (B)-B-A Vv 7 ALV NVEE B5C. (H)1-p- XV TF v-9-
% 6C. ()4 4y 7urR-1->r7u~xktryA2 VR 7C.

(IR)-(-)-3 NV F = NLE 8C, 2-7x=nA7utt B 14CE LU 3-
Zxou 7YX B 15C 2 INE 63%~T2%THH I LN TE X,
ARIGIZE7 SFPERLZOLERWICRIGEST L AL R
BMBERTIRICTHI2P . B7 I FPORZKEBBBRIGEIE L Z &
GDE  BBWMENDPIEVWILIRIZIEBEEICL ) RIDEE ME
CRh, RIGBRELT, KBV PREETCHIBET I FORET

-22-



Bonk, 2B, RICKHHOBKENL (24, 48 B XV 72 KH) %
B LA . ANVFVBONRILELVWALBRREZI Lok,
ZFIC.EBRLAEB7IFEZRIVELMAKRKDBEIEZ I LETRED
HEBBEOONL, —H.B7IFPEVKELS IV TRHS
AL. BEFPOKREAEEHEAELRDELZ2ET I 2 Z LGOICEH
L.BE (K: X% /7—=—n1=1:2) 2BELLZLEIA, IV VEE
DINFICMENRERIT ST,

DEIL, INSDANE VYR IC~16C E 7LV T7 VNV A NVAH TS
YDEBIEUIAVLIZINANTIVELDOMARIDOEZEHFZEABH L
oo FE7R P UHEBEBHETHEZ NN XFALHENVLLT I F
(DMF) ., BiAfEARELTLYZFALFIRFTY L E 7= F
(DEPC) #ET. EETHZ2 MV FATIVERMT 2 HE*%
AwTi)T itk ALEYWTHS 1D~16D 8 X U 1E~
16E 2 INLRSART B ENTEL, SHOEBNLETH 3
ID~16D B LV IE~16E DY EEHE L VK % Table1 IR L
7o ¥72, Table 2R L IEHBHEI2ARIPALT =6 ZEZNF
holt&EwoBEZzHRL -,

4.2. X7, Rk i i

BonMEERYIC OV T MUTOHBEERIIN T 24 ESE
Al &2 1T o T2,

oW THBIKTEEINTEY 20— TH2EKMEEHICE
T35 Hary=(ary=f) TEREL2ERTIHEI—F
BWY_TH3, £, arbav ey (FIV5=_B) BKERN
DERICERTEZY_FHOMN T4%%2 5O . T VILVX —E2XKET 3
FREZ->Tw3, 22 C. y )+ hary=8ifateavtys
SN TEIRS_EEFMEERL., o0 R% Table 3~5
B elicnlL &,

FT . AR LAREALAT Y VRBLIUO TSI VRILAYORY
ZHRICOVTERHE LA, 73 FILEY 1IE~16E T3 2BE D ¥
SRENLCRARBREHER (BEARE 1.0g/m2) KW TOREFLZES
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Table 3 Miticidal Activities of 1D-16D for

Tyrophagus putrescentiae.

Com- Revised death rate (%) LCq,
pounds 10” 05 02 01 o005 o002 | (9m*)
1D 970 402 77 — — — | 0489
2D 1000 969 929 577 168 — | 0.089
3D 1000 1000 902 734 377 — | 0.059
4D 1000 1000 1000 875 387 — | 0.057
5D 1000 1000 855 927 394 — | 0.053
6D 1000 1000 872 784 207 — | 0076
7D 729 719 234 — — — | 0385
8D 851 439 23 — — — | 0560
oD 134 - - - - = >1.0
10D 210 - - = = = >1.0
11D 880 548 495 — — — | 0248
12D 1000 971 820 409 258 120 | 0.091
13D 838 899 846 635 73 — | 0.007
14D 1000 1000 1000 704 194 — | 0.076
15D 1000 1000 915 590 351 — | 0073
16D 5.6 — — — — — >1.0
DEET 455 205 72 12 —  — | 1464

a) Dose (g/m?). b) N,N-Diethyl-m-toluamide.

—HRIBOoONT BHESF=_RBE#AL L THAHIN T 3 DEET
RS LB ZENUTOMRTH -2, —FH. FA T AF ks
¥ 1ID~8D 8 XU 10D~15D ¥, WTFnopF=_lcxLTHHFL WL
BY_HBRE2RLE, W FHarymicLl T, k&Y 2D
~6D B LU 12D~15D X S EEMHEE (1.0~0.5g/m2) ITE W T,
M EF LT ED 83.8~100.0%%2 - L7, ZOohTH{EY 3D~6D
BT 14D B EAEE %2 0.1g/m2 i ARL THLHESFLTED 70.1
~92.7T%DfEZ R L. BRI ZPBEVBRFIN T, D&EIC,
ERHETEBE (LCso) DWW THHELAEEZA, (k&Y 2D~6D
¥ LU 12D~15D 13 0.053~0.097g/m2 (2.00~3.57x104mol/m2)
THhH, RS D DEET (E AR E 1.464g/m2, 76.54x10 4mol/m?2)
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Table 4 Miticidal Activities of 1D-16D for

Dermatophagoides farinae.

Com- Revised death rate (%) LCs,
pounds 10 08 05 02 01 o005 | (9m?)
1D 932 — 728 410 —  — 0.256
oD 964 — 643 72 17 - 0.407
3D 968 — 878 124 10 — 0.325
4D 1000 — 979 557 144 6.3 0.173
5D 981 — 925 205 — @ — 0.283
6D 1000 — 983 550 1814 — 0.176
7D 84  — 74 06 — - >1.0
8D 1000 ~— 724 113 — - 0.364
oD 309 — ~ - - 1.0
10D 364  — _ - - - >1.0
11D 107 — - . >1.0
19D 952 472 410 114 —  — 0573
13D 930 — 957 400 —  — 0.221
14D 1000 — 987 421 25 26 0.213
15D 1000 — 1000 654 265 52 0.146
16D 78  — — - - 1.0
DEET 674 — 189 00 —  — 0.793

a) Dose ( g/m?). b) N,N-Diethyl-m-toluamide.

D U2 BEORABRCHZOMREBEBR T Z2 I LNELD LN,
Fh.BYV_HLLTHAINRTLZRZEFBAR VYO (EABRE
0.050g/m2, 2.36x10*mol/m2?) t AZEOEN- BRIV _FEHE2RET
32 tbHEErPDOON, aFbav el L TR, BEAED
L&Y T.LCsofES DEET(E A B K 0.793g/m2, 4.15x103mol/m?2)
SOV ENLERXGONL, HOBRIF_HRE2TRLE, ZOFTH1L
&% 4D. 6D 8 X U 13D~15D R EAHEE I 0.146~0.221g/m?
(6.66~8.65x10"4mol/m2) T&H Y, DEET ® 1/4 BEOEAARE T
AEORV-EREZ2EERAT 2LV HEILPOONL, 2D X I ICTEA
LEZBEBREOHBICL2ESEREBRAOBFE VRO ERLE LT
. BRAoBEMBEOCENEZI NS, SAARLEFAZRT L
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Table 5 Miticidal Activities of 1E-16E for

Tyrophagus putrescentiae.

Revised death rate (%) LC
Compounds 2 50
10° 05 02 |(9m?)
1E 11.9 — — >1.0
2E 8.1 — - >1.0
3E 35.9 — — >1.0
4E 22.7 - — >1.0
5E 437 — - >1.0
6E 0.0 - — >1.0
7E 437 — — >1.0
8E 27.8 — — >1.0
9E 48.7 — - >1.0
10E 55.7 354 15.0 0.794
11E 549 413 34.4 0.783
12E 19.8 — — >1.0
13E 26.4 — — >1.0
14E 544 448 322 0.738
15E 30.0 - — >1.0
16E 27.8 — - >1.0
DEET ) 455 205 7.2 1.464

a) Dose (g/m?).
b) N,N-Diethyl-m-toluamide.

tEVRIERIBOUTHRRTEETIH. 7 I FLEBORE I
HROREBTEET S, 2O L&Y, FAZATALILLEHD A M
F_DHEARAIKBELRPTVILEEEZLONDZ I Lo b HHEDOH
EXmEL, HELZHEIREOWLZb D ERDLDNS, £, F 4R
FhibEohTchbEEPRICAFVE (=0) bsvidz—FT 1V E
(-0) DI BERETFE2AEET2{LEY 9D~11D 8 L U 16D
RS _HRIPBOoON L%, TORICODVTIE, EE&E DR
BErETLZ2T VRNV EFRIBEREFPEAINDZ I LICLY B
KEPARAEL, BROBBR~NDHEMBEBEITPES L2 RE. KB~
DEEVHE L L) FAE~NQHEVEHEINZERTH S L £
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Table 6 Miticidal Activities of 1E-16E for

Dermatophagoides farinae.

Revised death rate (%) LC
Compounds 2 Sg
107 05 02 |(9m?)
1E 28.2 — — >1.0
2E 6.6 — — >1.0
3E 12.3 — — >1.0
4E 0.0 - — >1.0
5E 18.0 — — >1.0
6E 0.0 — — >1.0
7E 74 — — >1.0
8E 0.0 - — >1.0
9E 3.9 — — >1.0
10E 13.0 — — >1.0
11E 61.1 150 7.0 0.895
12E 0.0 — — >1.0
13E 0.0 — — >1.0
14E 0.0 — — >1.0
15E 0.0 — - >1.0
16E | 7.4 — — >1.0
DEET ? 67.1 18.9 0.0 0.793

a) Dose ( g/m?).
b) N,N-Diethyl-m-toluamide.

Zohnd,  DFI, LAY oBELEERR T T 2HEEICZSV
THRHFLZ, BICHECHUWOL TWELLAYIEDTERT D L,
FrAarFzicdl Tl FrAFAELZEET32EMDh
Th, SHEHERLZLEY ID. IDE8LIUT 8D LI ITTF LRV
HLI79VIZ2IVNAVANAT I EDODHMERIDICE DR E N
=CH-COS-EVFETINHLAYTRHEPETTIZ I LLHLS D
2% 27z,

yoFodhTtdbhRMEHEHTY7 7 (¥v¥%F=) HBoAfxz¥=
(Ornithonyssus bacoti) X F* XA I OBRNTRHIZEKICHEEL., A
REWLODBBILPALNTVE, 2T A5Vt T5RKY
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ZEEFMICOWT, EFEE 5.08/m2 T 95% L E o IEE T K H
gon-té® 3D. 6D. 7D. 9D B XU 11D~13D I 2 W T D
WHE L2 Table 712/ 7,

Table 7 Miticidal Activities of 3D, 6D, 7D, 9D and 11D~13D

for Ornithonyssus bacoti.

Revised death rate (%)
Compounds a)

5.0 1.0
3D 100.0 29.0
6D 100.0 29.0
7D 95.0 14.0
9D 98.0 19.0
11D 100.0 32.0
12D 95.0 14.0
13D 99.0 24.0

a) Dose ( g/m?).

HARA, BFRAD2VIEBEZFRALCEDICEIBEFRLS. wTFnofl
YL EFEE 5.0g/m2 LBV TIIMAMERTED 95% U L2 R L
oo —H. EABE 1.0g/m2 TORMELRTED 14~32%%2 2 L 7,
BEHATHS DEET k. A ¥Vt L TR =FEEZ2HEHRAL &
WIELob,. INSDLLAEVIRETFLRABR Y RZ2HEHEAT L L
THERL &,

F ¥ % 5 L ¥ (Reuterella helvimacula) 3. KENTRREEREA
m, BEXER. SBLRLLORE. HHEYOELR, BhLlob o #®HE,
ZOMAMREBECHEEL. FBELEELEIBACELZAEEZRBT A
HHEOREBETHZ, ABICR L TCEEHZERIRIEEIZVYE, F v 7%
TLAVHREBRETZILTY R DB REEL, AN HIKHE
%L B, 22T LEBSDIETODVWTF ¥ FLYIINT B
R ROFME A MEMRBRELZH TIT 2o, R % Table 8
Wa Lk,
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Table 8 Insecticidal Activities of 5D

for Reuterella helvimacula.

Revised death rate (%)
Compound 2)
1.0
5D 20.0

a) Dose (g/m?).

&Y 5D I EFBEE 1.0g/m2 2BV T 200%DMEFXT K2 T
L%, DEET X, F* 7 7L ICNLTHBREIEZ2REHALZ WV
E6 ., LAY SDBRHFLRBFRZAEABRTSZ L 2HERAL .,

RBIC.KEBKOKBIEVICEEL, AZHFATRML HAEMK
Rl E2BENT 2, 7hHA4x2h (Culex pipiens pallens) [T X $ 3
BRAREEFM2T 2> BARE 5.0u g/lone mosquito iZ xf L T,
BEGEPBED N ILAEHMEL T, 1D, 5D, 11D 8 X ¥ 15D &
DWTODFRHE%Z Table 9 IZ ™ L 72,

Table 9 Insecticidal Activities of 1D, 5D, 11D and 15D

for Culex pipiens pallens.

Revised death rate (%) 2
Compounds b)
5.0 2.5 1.25
1D 65.0 - -
5D 100.0 70.0 20.0
11D 20.0 - -
15D 250 - -

a) After24h.
b) Dose (u L/one mosquito).
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ZORER., EIcbt&EY 5D I EFLEE 1.251 g/one mosquito
(4.73x10°9mol/one mosquito) X VT HLHMIEIFLTEI 20.0%%
AL BOTEEABTL GVREABRZITIENZ D SN,
UED &I, SEERLMLEDDILEINTINANVE TS
YZHEALL{LAY ID~16D BEA DHAEEFRE L UVARER,
RIIERNEBEEHESSBHINLTBLEVWRS 2O HBIUCERED N2
ELIL2PVERABTHBD TENZZRBRBRIRZAITIEBRD S
ni,

5. B

EZ2HEEOLBIT TS DE)TFAR)ANZEBEL-EYIENE
WEOERE2T 2 . EYEHORBEICEEL TR LtEbh 3 F
ALRATFTNVERBIVC 77 VyRBRICEBLTWS, 22T, AETIE
I—bt—DEFEKBRDTHZ7V7 VA AXNVATI Y 2RHC.BEED
E/)TARINANVEVBLEOBERIGZT AWV, FA X7k
BYMOEREIT oKk, ¥, BHERBEOHBIZDVWT, EUEHK
EROT7IVFLAEVOERE VTR, BonbtEBITOWT,
yrFHarFo . atbav eIVl / TR =
HEHERBR. Ty I T LB THA AN TI2RREEABEZ
EHL. EYPEEOHEZT L2V . UMTORELZ®Z2 2 LB TE L,

(1) FAZRXAFAMILLEYOAICERREIERI N, ¥ F H 2
FHF =N L TRIEAW2D~6DE £ F 12D~ 15D X LCs02% 0.053
~0.097g/m2 23 L 7=, aFbavbe ¥y it LTRILEY 4D.
6D 8 L UF 13D~ 15D i3 LCs0 2% 0.221~0.146g/m2TdH b . FEH I
Bh7-BRSV-_EREZAEBRTIZIIELEZRVEL -,

(2) BEBEPLBERTFZ2EARFAIRATAIALEY 9D~11D B
XU 16D 3. RHLZRY=_MEZHEBRELZVWI EBHS LIk
7

(83) FAZAFTANLAYID~16DRBFHTEERB X UOARER,
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EICEBENENYBHBIIR LT . BB YD I UEEH
PAEL.L2LEEFNECHRBDTENTLIERDEL2TIT I EBRD
LN,
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Bofi HRANF A - NVEHE2EALLILEYOEYEMH

1. S

FBICHENS T A Y Y (Perilla frutescens var. crispa, Decne.
forma viridis Makino) D ¥ TH 3 (S)--)-XY Y L7 iLa—)
PoFHELLEYLT7AEY ((-CON<) WHEEEIMER (Bacillus
subtilis), B9 U (Aspegillus niger) 14V, X st F A TR F
ViEE®W (-COS-) iRV =—EMHE[2F+ a7y ksy-=
(Dermatophagoides farinae) | GOBH 3 I Lt 2 HEL -, T h
sy M@)o FHELLEYWTHY, dBFERD>SFE
LZEEEBIC DWW TIEHBEF L TWwhv,

ZITCHE. BBELTTAYYVOERZTH 2 (R)-(+)-= Y Y
VNNV a— L oFEHLLAIVFVB2HAV. 2008 e EBEOD
TVXLVEDHZVIE 4 BEOTLVXIVZIATAEGR2ET S5 4
—VEZEATAIMERDICEY) I0BEOF A AT AVLEY %
BERLE, s 0ftAEYORTEERBEEZEBRBL . (9-()-RVY
IV7ha— Ll oFHLALAEYCILOFEROMHEICIODVTH
ALl £, dBFERBEIT IHES)PSFHLEZF AR T LA
EVOH L AZRAEZENE LT, s BEOHEYBERIIN T 2
A EHERBEZERBL &,

2. BHER

2.1. AR o F R

(B)-(+H)-RVF7LVFEFR)1 B@®-FH)-RY Y L7ra— )
(Fluka#t 8 ) 2 PDC (EV Y =vAa¥rnm X —}) AFEUL L
FOVBELLTBOLNLDbO2RBREXYE L TCHVWE, 28, L&Y
R)-1OBEEUTICRL 2,
(R)-1 : bp 108~110 °C/12mmHg, n2z°=1.5053, d2°=0.9664,



[@¢]2°=+133.5° (c=10 in EtOH)
2.2. Rl
BEMEERVOVBERIZIOVTREXEHT (kA4 7 5 T8,
FOTFUREEE AA-5 Bl) BIXUEFTLEF (KXt 75 T8,
ILLUMINATOR) FHWTHE L, £/, IR A7 FLIEHAE
DHTEH/RALHEBM IR-810B Iz k), KBre Vv 2 H LKECH
SEL 72, lTHHNMR A7 P LVIEHABEFHEAS#HE JNM-EX400
B (400MHz) ic& b, F b7 A2AF LY F ¥ (TMS) 2 ABERL
LC.EBZ7u R R VABREPFTCHEL 2, MS A7 FLVIZHAXE
F# & JMS-HX 100 B iz X . EI (Electron Impact Ionization )
% (70eV) THIEL., WEERVOBEZHRL &,
2.3. BERER
2.3.1. = FYVER)-2DEB
(B)-(+)-_Y 27157kt F(R)1 (5.0g, 3.3x102mol) & N, N-¥
AFNVEF Sy (8.0g, 5x102mol) DIEEMEZELBNV £ vV
100mL iR L7008 SRHEAMAEHRL BEHREOKZEEL &,
Rt Ew#Kk., av7{LkxF v (9.4g, 6.6x102mol) Z MR 4 K
MMmBaER L. DWTERLAZEF IV Y2238 LEDb
0.6M KEE{LA Y D A-X% ) — LEKREZMZ T 10 BREMASBEL
7o, RIGHTH., Mor~3 3 HHL, BRAE KKK, &
KRBT PV LATERLE BAE2HEELCB-AREHE Y
AT NVASThrsuwtr 5374 — (BRABHE, ~¥H vy —-—51
=9:1) THMEML, (R4 4V 7uxX=r-1-vy7u~tkr=
FUNVER)2 ZINK 85%THL, 2B, LEYWR)-2 DFEZUT
iz L 7z,
(R)-2 :IRv ;l(cm'1) : 2210 (-CN).
1IH-NMRO ;.5 "*(ppm): 1.51, 1.85 (2H, m, -CCH:CH:-),
1.73 (3H, s, =CCH3s), 2.08, 2.35 (2H, m, >CHCH:CH-),
2.16 (1H, m, >CH-), 2.30, 2.31(2H, dd, J=3.14, 3.42Hz,
-CCH:CH2-), 4.71, 4.79 (each1H, s, =CH.), 6.63,
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6.64 (1H, dd, J=1.95, 1.96Hz, =CH-).

CHO CN
1. (CH;),NNH,
2. CH,l
>
H 3. KOH / CH,OH H*]
7 =
®R)-1 R)-2

Figure 13 B -Elimination reaction of (R)-1.

2.3.2. ANV FXVYE(R)-3DER

(R)-4-4 Y 7uxX=pn-1->7ua~xtry=rYL(®R)2 (50g,
3.4x102mol) IZ 1.7TM KBt AV U L-X % ) — VEWK 100mL % f
AlDb, 72 KREMBERL -, RIEKRTH. o 2B L
MHEHL., KB I MEB2ZMABEIC L0, = —FT LV THHEL
. EKMEBEZHRANEE KR TCKER . BAHBS PV VLA TERL -,
BHE2EELCEZEAREHBEZ> YDA VAT 2a= 057
4 — (BHEBE ~¥¥J v 2 —F)11=8:2) THHMBEHL, (B-4-
4V 7uRzp-1-v7u~xe sy AL EUVyBR)-3 2INEK 77%T
B, 28, LtAYR-3OREZUTIERL &,

N OOH
KOH
>
HY] CH,OH HY
= =
R)-2 R)-3

Figure 14 Hydrolysis reaction of (R)-2.

(R)-3: IRv “®*"(e¢m-1) : 83600~2500 (-COOH), 1715 (-CO-).

ma x
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IH-NMRO ;.5 *(ppm) : 1.47, 1.90 (2H, m, -CCH:CH,-),
1.75 (3H, s, =CCH3s), 2.11, 2.44 (2H, m, >CHCH:CH=),
2.15 (1H, m, >CH-), 2.29, 2.48 (2H, m, -CCH:CH;-),
4.73, 4.76 (eachlH, s, =CH:), 7.14, 7.15 (1H, dd,
J=2.44, 2.93Hz, =CH-), 11.68 (1H, br.s, -COOH).

2.3.3. FAZRATFNVILEH(R)-3a~(R)-3j DA

((R)-4-4 YV 7uaX=n-1->7ua~FLryrA)NVKARFAR-S-LF
VR)-BaDEREFIZH T 3.)

(R)-4-4 YV 7uxX=j-1->7u~xryr2 11X yBR)-3 (1.0g,
6x10°3mol) % NN XFALFEZNL LT IF (DMF) CHEBRLED
L, ¥y FA - a (0.5g, 7.2x103mol) P ZF LT/ &K
Z+xF— b+ (DEPC) (1.1g, 6.6x103mol) ZHEME. K& T TH
LAHEBRLEZES, PYZF L7 I Y (0.7g, 6x103mol) % 30
FEZELTCHETLAE, D LOUTRBETIRBEAISIKERT 12 K
M#ERLL, RIEKRTHE,. Mia% IMEBKEARS XU 1M K1k
FRrUYLAKBRTEXREHRLLZOL, 2 —F UL KkE#E., &
KBS P VL THEBLE BEZEBELCB-HEREHZ Y
ATFNATLAIu2 T 577 40— (BHBHE , ~X¥4yr -5
=9:!1H5%50ViF8:2) THHEHL., W44V 7u=-1-v
za~I vy ANVEFAE-SSFL(R)-3a 2 INEK 711%THE T,

OOH O S~
CH,CH, -SH Z
>
HY] Et;N / DMF / DEPC H Y]
= =z
R)-3 (R)-3a

Figure 15 Condensation reaction of (R)-3.
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T, ABROBIEICLIIR)IZEFLA—NVETHS 1-7u X F
F—=Nb, 2-7unNvFF—)Ne 1-7F%vFF—0Nd, 22757
BRyFF—N e 2XFN-1-FTuXrF A —IFf XAFN-2-X )
A7 by /) 7—brg. ZFN-2XNAT+x2¥ /) 7—F h, XF
W3 ANAT b+ 7Tun)7—rFiBLXUPZFN-3-XNVAT 70
N)T7—trjtoaEREZTEV, ZRZTANIETEF A LR T
VE@R)-3b~R)-3j 2B, AL 10 BEHOILEVOYEER
BXUWNE %2 Table 10 . ZFNEFNDAXRY F)LT —F % Table 11
WAL, 7, BEHBAEZEZEE T2 51, BEWMGYD HEIC#E
LT(S4- 4y 7ur=-1->r7u~*xtr 2V VyES)3 »5
NIET 5F A LR T NVE(S)3a~(S)-3jzARL -,

R’-SH
R-COOH » R-COSR’
[R)-3, S)-3  EWN/DMF/DEPC  (R).3p~(8)-3j
[ . .
R = {
H¥ H =
= /_\
R)-3 (S)-3
[ CH,CH,- .. (S)-3a CH,(CH, ),- ... (R)-3b, (S)-3b
(CH,),CH- ... (R)-3c, (S)-3c CH3(CH,),- ... R)-3d, (8)-3d
R’= < CH,CH,CH,)CH- ... (R)-3e,(S)-3¢  (CH,),CHCH,- ... R)-3f, (S)-3f
CH,0COCH, ... (R)-3g,(S)-3g  CH,CH,0COCH,- ... R)-3h, (S)-3h
| CH;0CO(CH,),- ... R)-8i, (8)-3i CH,CH,0CO(CH,),- ... (R)-3j, (8)-3;

Figure 16 Condensation reaction of (R)-3b~ (R)-3j

and (8)-3a~ (S)-3j.
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Table 10 Physical Constants and Yields of (R)-3a~ (R)-3j.

a1 b
Com- [a]zo a) n 20 d 20 Yeild )
pounds w D 4 (%)
(R)-3a | +72.60 15310 1.0419 45
(R)-3b | +53.84 1.5278 1.0296 56
(R)-3c +76.08 1.5259 1.0265 56
(R)-3d | +4761 15212 1.0128 49
(R)-3e +54.54 15175 1.0067 43
(R)-3f +60.00 1.5182 1.0079 52
(R)-3g | +86.95 1.5332 1.1489 24
R)-3h | +50.00 1.5261 1.1232 23
(R)-3i +60.86 1.5303 1.1307 15
R)-3j +52.63 1.5231 1.1066 30
a)c=10in EtOH.
b) Total yield.
Table 11 IR, 'H-NMR and MS Spectroscopic Properties
of (R)-3a~(R)-3j.
com. IRV TH-NMR® g S5 (ppm)
ounds (em-T) MSCi(m/z)
P v-CO v-COS  =CH- =CH,- -S-CH< -S-CH,- gem-CH,
(R)-3a —  1700(ws) 6.97(d) 470(s) —  2.90(d) — 210(M*,12),149(100),131(4),
(J=2.45Hz) 4.76(s) (J=7.33Hz) 121(13),105(6)
(R)-3b —_ 1700(vs) 6.99(d) 4.70(s) —_ 2.88(m) —_ 224(M*,15),181(3),149(100),
(J=2.44Hz) 4.76(s) 131(4),121(13),105(5)
R)3c —_ 1690(vs) 6.95(d) 4.70(s) 3.65(m) —_ 1.30(m) 224 (M*,15),149(100),131(3),
(J=2.44Hz) 4.76(s) 121(10),105(5)
R)-3d —_ 1700(vs) 6.98(d) 4.72(s) —_ 2.89(m) —_ 238 (M*,10),131(3),121(10),
(J=2.44Hz) 4.76(s) 105(5)
(R)-3e —_ 1690(vs) 6.97(d) 4.70(s) 3.51(m) —_ — 238 (M*,13),181(4),149(100),
(J=2.44Hz) 4.76(s) 131(3),121(13),105(5)
(R)-3f - 1690(vs) 7.00(d) 4.72(s) —_— 2.80(m) 0.98(m) 238 (M*,11),181(3),149(100),
(J=2.44Hz) 4.76(s) 131(3),121(4),105(5)
(R)-3g 1750(vs) 1700(vs) 7.06(d) 4.72(s) —_— 3.73(m) —_ 254 (M*,1),223(5),181(0.5),
(J=2.44Hz) 4.77(s) 149(100),131(3),121(8),105
(6)
(R)-3h 1745(vs) 1700(vs) 7.06(d) 4.72(s) —_— 3.72(m) —_ 268(M*,1),240(0.6),223(9),
(J=2.44Hz) 4.77(s) 213(0.2),181(2),149(100),131
(3),121(10),105(5)
R)-3i 1745(vs) 1660(ws) 6.99(d) 4.72(s) —_— 3.15(t) — 268(M*,2),240(0.8),149(100),
(J=2.93Hz) 4.76(s) (/=6.83Hz) 120(39),105(13)
(R)-3j 1740(vs) 1660(vs) 6.99(d) 4.72(s) —_ 3.15(t) —_ 282(M*,2),252(0.5),237(1),
(J=2.93Hz) 4.76(s) (J=6.84Hz) 149(100),131(3),121(9),105
4)

a) vs, very strong.

b) s, singlet ; d, doublet ; t, trplet ; m, multiplet.
¢) Principal ions and relative abundance (% of base peak).
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3. A iE kA

3.1. BY-—mERR (AREMARBRE)

L& (R)-8a~(R)-3j 8 X Uf(8)-3a~(8)-8j 7 FvyZ2HWT
FMEBREBEICARL., ZO0BK 1mL %2 A# (Advantec No.5A ¢
90mm) IKHTEEALALDL, 1 REREZL -, AEZE. 22X
HluEmzAMlic 22 bicl, ZoRMICHEHASI =KW 50 %
BZLLTHRBRL.3FZ2 27V y T THL 2, ER 25°CIZTH F
A a) ¥ = (Tyrophagus putrescentia) ZfRIELAH VY v L KB
WTIEE % 84%R.H. (relative humidity) i, 2+t a7t 4=
(Dermatophagoides farinae) MBI F +V 7 LKEBKTE
B 5% RHICHABLAEZT7 7V AVEMEBRNCHREL 2., 24 AR
W7V y 72RE.EFBEBRETICTEMNS THRMAEZE C HIBL
R BRBLVEFES=BEE2FABEL, -, ELBEX L L TEA
ZREBLTVLVEVLVAIARTHAKROBELZT LAV CEOFEFEZ RO,
TEDHERICIVMEFRCTERZEN L 2,

WEXORTER — HAERXDFRTR

X (%) = 100
MIEFE% (%) 100 — ENERX DX .

(WIERTRI <A FROEA, FERCE=0% ¥ 3)

¥, ¥EHEFEEBE (LCso, 50% Lethal Concentration) i,
7u¥Ey FEGCOREA LML .,

ZE.MHASFT R BHBEAREFHEL VI DO AFL, 7°F T —
BRI BV TA NIy Y VBB TERR LB RAN M %
felL, RREBLTVwERbDRMAL %,

3.2. I T R
(RREBEREFTFHERR., FWRAERE. in vitro)

L&YW R)-3a~(R)-3] B X U(S)-3a~(8)-3j 7+ Y2 HWwT
FEREICARL. #ALEWEEETHEAT - TFA PR -2
K (Potato Dextrose Agar; PDA) ¥RIgHIZ, H oL HKF
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WMEMTEE L -ERBROAERBLZ 2LV X -7 - T bikw ik
FT4A7%EEL, 256 CTT7THHREELL, BBERORERAET %
HOBREZHAET LI LEICLIDRD A, A BREBHERIR
MBXICAEBLAEOERLOHMBRIZEDEHL &,

ﬁﬂﬂ&%ﬂ@ﬁ-ﬂﬂ@@%@ﬁ%x
BALHEXOHDOERE - #BREDOEDER

e, RABECIEA 2 b BN E (Pyricularia oryzae)., b < b
%R & (Phytophthora infestans). A F S MW B (Rhizoctonia
solani). Y N\H MWW HE (Pythium debaryanum) 8 £ U ¥ 27
DIKE» 0K E (Botrytia cinerea) % F\» 7z,

2
—=3=

Mk - THFEIAO-RBRERIS
HEUEEMZRR - BEA

BAEERER (%) =

100

- (_ammtom,
25CT u

7BRIIEE

BOBRERAE

WIRBOSRWREIDT « RO =R

HIEE
1 RWESRE (Pyricularia oryzae | P.O)
v ~&%& (Phytophthora infestans | P.I)
-1 REGBHEE (Rhizoctonia solani | R.S)
D INEIISBE (Pythium debaryanum | P.D)
FaHU L UBE (Botrytia cinerea | B.C)

FixiSit
WEREZIEE

Figure 17 Test method of antimicrobial activity.

4. BRBIUVEE

4.1. e

HEWEELTCAVLE (B)-H)-RYIFI7Z7ALFTEF®R)-1 (74P
VOBMERY) #. NN XFRLEFSDyrEavbAFLreEo
RIGIEbe rFsyovatEsLlzobt, KBgBLAYV I L-2F )
— VAW T Hofmann THEL D B-HEERKEHPERT S I LIC X

-39-



DX T 5= r )LV HER)22BZ2ILBTEL, 51K, Boh
= bFPUALGE®R)-2 BKEBEAYV YV L-XF ) —VEKZHV TN
KODZBTHIEWED, HIDTEH2ANEVER)-8AFHT S L
BTER, 20T, 10 BEODF A - LVEHLOBAERIE 2 B4 RE
Lzt 23, AKLLT DEPC #ET. PV ZF A7 I VEF
MT2HFEZHOTITIZLICEYD BV THEIF LT AT ILE
(R)-3a~R)-3jZWNEX IS ERTEI LN TEL, EWMEERYD
VEEHE X INE% Table 10" L%, 8. Table 11 Ic R L
FREBOPIARIMVT—IDOZTNETNORBELHERL 2, £ 7.
BN -> T, (9)-()RYIFTFPAFEF®-1(T7TAPY DKM
) 20w TbhbhEKRORIEZT 2. L&EW(S)-3a~(8)-3j 2 &
pAa
4.2. 4 Yy 7 % ¥ i
BonbtAEPEODVWTHEERTHE Y It TR =
BERBEIVRAREINT24ABFHERBRAERBL. 2 0 F %
5zl %,

FF .y ary o8l areav ey iiwTeaRYS R
HEHBEE2EBL &R % Table 12 123 L 7=,
dERDORITFT7NLATFEFQR)1 26FELZLEYWR)-3a~
R)BjIZDWT. RV =R EBMFLALLEI S, VY= ®EHICK?
HELHEEVREODONL, Thbb, R-125FELbEWI
TN T F T aF I IR/ L TRBEAERS RN -
B, arbavesyoicnl Tk, LAEPWR)-3a 8 X U (R)-3g
WELVWERY=_HRPIEBDS L, b8, EFEBEE%2 1.0g/m2 » 5
0.2g/m2 I AR L TCHOHAEFRTERRZT0%A LoBBEEZRLEY =5
RBRFIN, . LEYR)-3g T EHEE 0.1g/m2TH A IE
FETEN 30%U EEZTRL, LCsoic2WwTd 0.11g/m2 %2 &~ L. EHE
KEOWERY_EEZRELTOWSR I LPEREINL, 20z, B
EY-—ZBFELLTHEEINTWwWS DEET o E L b b HEEICE
(VBN EBRY DR EREA T3 EDbrol, £, 25D
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Table 12 Miticidal Activities of (R)-3a~ (R)-3j and

(8)-3a~(8)-3j for Tyrophagus putrescentiae

and Dermatophagoides farinae.

T.p. D.f
Com-
pOUﬂdS a) LCSO a) LCSO
1.0 (g/m2) 1.0 0.5 0.2 0.1 (g/m?)

(R)-3a 21.4% >1.0 100.0?) 968 708 2.9 017
(R)-3b 9.0 >1.0 785 193 3.8 — 0.70
(R)-3c 14.7 >1.0 162 — - — >1.0
(R)-3d 4.8 >1.0 95 — — - >1.0
R)-3e 0.0 >1.0 90.3 447 262 96 0.40
(R)-3f 4.6 >1.0 947 647 125 04 0.40
R)-3g 4.8 >1.0 100.0 100.0 875 32.3 0.11
(R)-3h 0.0 >1.0 571 10.3 0.4 - 0.61
(R)-3i 8.1 >1.0 954 686 182 7.0 0.34
___(B'_)_:}J_________p;g _________ ?_1_'9____--___8_53 _____ ] A > J_'Q____
(S)-3a 15.4 >1.0 100.0 100.0 91.1 187 0.11
(S)-3b 3.8 >1.0 61.0 227 1.6 — 0.82
(S)-3¢ 3.2 >1.0 480 17.0 - — >1.0
(8)-3d 0.0 >1.0 26.6 2.5 — - >1.0
(S)-3e 0.0 >1.0 87.8 580 289 — 0.36
(S)-3f 30.6 >1.0 87.0 597 132 — 0.43
(S)-3g 25 >1.0 100.0 100.0 47.7 10.1 0.19
(S)-3h 0.0 >1.0 77.3 7.4 0.1 - 0.79
(8)-38i 0.0 >1.0 643 487 195 — 0.58
(S)-3; 23.1 >1.0 33.0 9.1 — — >1.0
DEET” 455 1.464 671 189 0.0 — 0.79

a) Dose (g/m?). b)Revised death rate (%).

c) N,N-Diethyl-m-toluamide.

BRIZOWT, §TIRFAFCIL 72 IMEBO)DRY 571 F k F(8)-1
POoFELILLLEYLEEBETZ L, Fr A aFrdy il Tk 4
FR)B LT IHES) oW To&EYL bR _EELREAT 2
LEBMRIRWET I LR TEL»o7, L2L, 2Fbavkdy=
KR L TRESEHREED DL L TEIZTWLEZTZALFAEN F
VWVETHZ2HLEHR)-3a Tk, BARE (0.1g/m2) {EL & % L
RN EVPBBICETL.AFERTIIFMEFETEI 2.9%% 5 L.
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BELAEHMBOLRwWI 2Lk, —H., IFMES)TIRAIER
CE 3BI%DBMEBFEON . IMES)LoFHELLLEBIIREVRSY
ZHEPREIN TR, A XFLVZIRATABEAEZEAEL T
2{EWR)-3g Tk, BHFEBE® 0.2g/m2H % i 0.1g/m2Iic F R
LEBAER IEG)2SFEEL 2LEWS)3g D&Y =R (47.7%,
10.1%) b 2~3 fEEVWHREZR TR EDMARFEoNn kL, &
DL, BEBEHBIIEVT ERDPSFEL LAY ICHE
LLWESSEEPREINTVE I LZH»IIT B I ENTE
2o £, BPLAEYR)-3\ITREREHERK (1.0~0.5g/m2) I8
WT, dBERDODIEDV IMEGIICHART, WINndH 30T TR
FomER2RTIEDHS L &2,

DI, fLEWR)-3a~[R)-3jiIEDOWT, BRI BEDOMEHBE
KBTI EBEEEERR IS T2 HEAEIC > LWTERNL 2, F
FIATNLEYRIBELEBR) VRO — NN XA —FFR
EEHEBPLTWwR I s EBERERBARITZTEFLIY VI RT T —
YOHEIKHXTIEEZONS, Thbb, EFADEARLEE X
chpa) VEBESFTFFTRICEEH TS L. 7 ABBICHEEL
FAZTATNVLLEY. D EABITRICNAKIBINEF F
—V{LEMII. 7 F NV VIARTI— L ERELBEEREER
T3, 2LVT,. 72 FNLAYVYIRTFFS—VYOARODEHTH 27
tFLavvomAg@BEErHEHEL.CF 7RAMMBEIVBEREBEE N7
XFNa) BT F T AMBILEREL . BRBOREVSHEEI NI
Es L300 LtEbh 3z,
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Figure 18 Action mechanism in Synapse.

DEFW, BHOS—OEANDRARBICER T &, BEREH
DEELOEEREYEVEFERINE EEBRBRBKREI7F 272 7B IC X
STHREINTEY) BHHELEVEIERROT7 vy 7 ABICXNT 3
BBV RKEWAR, BERICEBKIEE VDMK SEMENB WL
EYEIERBELPT OV, L2PL. KB BBR~NDOEHDOMBBE T
BHICEHAKELPREVWEERI THI EEZoNDUD, 2D &)
It HEOTALINEDORFREIEMT 210D 2 0RS
ZHRERPELS Lo LEREL T EBETH L2 T VX VED R
Ko7 VX VEDORFROBMICI Y HEMELE EL . KK~
DREZHREICTZ LA, FR~NOHMEBTHEE L 2D fF
HAR~DRENHEINLBERTCHELZ EEZONE, 7. LEY
R)-ShBLUMR)ZGILbEVEELZDoN 2ol Lo
HICHEALAEZZZATALEICEAL TS 7 LX)V (-CHe-) D
MiIckoTH BHUELPELZ2 L2 EFOBERICIOESELIETL 2D
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DERDbLND,

DFI, MOBEEETHE A VL LHEHE (PO). o N EFH
(P, £ *BHHHE (RS, P "BEIUMKE (PD) BXU*a
PV RELEHEE (BC) KHTI2HAEBTHENRIODVT, 4
BR)EBE LV IMEQ@)»oFEHL - 20 BEOILEWR)-3a~ (R)-3j
B X U(S)-3a~(8)-3j Ik DV THREH L. ZDH R % Table 13 IT R L
7
FF.AFLLEWE (PO) WHLTRILAYW®R)-3a B U
(S)-3a NEAEE 4.75x104mol/1 I B W T 80% LOHERXR 2 R
L. xHEEZRHELTAHWR EDDP(o-= F1-8,8-Y 7 = =)L+ X kK
nYFAL—LF) LEBEEFLVHESRERL L, £, 1 2HMH
WEH (RS IKNLThIhs 2RTRVTNILHEHER 68~77%%
AL, HEEELD L tBbhok, — K. P FEHEE (P
XL Tikk&EMR)-3g. (S)-3g. (R)-3h & X U(8)-3h »HER
80%MU EEZ AL, MEEFRLLTHWEXYITFL L (N(X + *
ST RFNUV)N(@2,6FRAFNT7 22 ) T I AFILLT AT ))
KEULHEENRE2R L, . P BHIUMKE (PD) T L
TR IHES)»SFEL ZILEW(S)-3g it T2%9DHERVBRT D 5
e, A—0O dER»SFEHL LAV R)-3giciZEL WHER
RaBoohhdrok, FAZTXRTFLILELEYRIEE LY F 45—
A—PFPREFEHULTWR I LS, EHEXBERSHE2EE T 28
ROMBBEHEICHXTZI D THI EEbLbN B WY, EH X%
REORBFIAELZDL EFBMAEFMIDEANICEDAZ
h, MEE8IUItavyFYU7ABRENS, DT, iIlBEE X
CItarybPFYI 78I 2RILAKRKFERBOBBIZEVT, SHE%
EHEMEBEREL L TCEE T EBERCHL.SAIEHRLAEFAZRF L
teMBETFZERE L CHEAL, BE 2B, FEMSELL., BE
ELTOMBEHAEZ2ETI® TV EEb 36, SHEL2 S
ES2BBRIARVYF—RY VERRE., % (EMP) 8 8 XU TCA
BIEFOErrcMELLTCEELTVS, SEERLAELED M
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Table 183 Antimicrobial Activities of (R)-83a~ (R)-3j and
(8)-3a~(8)-3j.

Molds &
Compounds | Conc.(mol/L) PO Py RS PD B.C
(R)-3a 4.75% 104 83 33 68 — 31
(R)-3b 4.46x 104 52 44  — — —
(R)-3c 4.46x 104 52 39 - — —_
(R)-3d 4.19x 104 48 33 5 — —
(R)-3e 4.19%x 104 43 17 — — —
R)-8f 4.19%x 104 48 39 — — —
(R)-3g 3.39x 104 30 83 25 23 17
(R)-3h 3.73x 104 48 83 23 17 29
(R)-8i 3.73x104 48 67 46 — 28
Ry | 354x10% 48 56 42 - 18
(S)-3a 475%x104 96 50 77 — 34
(S)-3b 4.46x 104 57 28 — — —
(S)-3c 446x104 39 39 - - -
(S)-3d 4.19x 104 17 33 — - _
(S)-3e 4.19%x 104 35 22 - —_ _
(8)-3f 4.19x10 13 17 — — —
(S)-3g 3.39x 104 35 83 25 72 35
(S)-3h 3.73x104 48 78 34 49 26
(8)-38i 3.73 x 104 52 61 51 28 20
(8)-3j 3.54 x 104 30 50 34 — 23
EDDTY® 3.22x104 100 — — — —
Metalaxyl9) | 3.58 x 104 — 100 — 100 —
Iprodione® | 3.09 x 104 — —_ 100 - —
Flutolanil? | 2.90 x 10-4 — — — — 100

a) P.O ; Pyricularia oryzae, Pl ; Phytophthora infestans,
R.S ; Rhizoctonia solani, P.D ; Pythium debaryanum, B.C ; Botrytia cinerea.
b) Inhibition rate (%).
c) o-ethyl-S,S-tdiphenyl phosphorodithiolate.
d) N-(2,6-dimethylphenyl)-N-(methoxyacetyl)alanine methyl ester.
e) N-(3-(1-dimethylethoxy)phenyl)-2-(trifluoromethyl)benzamide.
f) 3-(3,5-dichlorophenyl)}-N-(methylethyl)-2 4-dioxo-1-imidazolidinecarboximide.
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N 2HEETIHEZVHIZDDLEZTCEY) EVWHEL BHHEH
T 2D BELESABRBZOESGRICHERAINS = 2L ¥ —
DH-BF2Z2W O LI DB FEURIRBELLZbDOLE LN S, X
-, ARmMERACETS Lo, BELLTHALEZE., REF
WOZXZEFORMICEBE2HERAL . WEFIHEVERAIIRBAT SO
ZPHCTFHIRBHEIIDLEEZ LGNS,

5. EH

EHEOLRBTTRELSDFAVR/I AP E2BBLLALAEYEEYHE
PEBRL, ZOAYERHORBEICELE TS LHEINS p A VT
vERBICEBLTWwWSE, 22T, AMETR@RA)-H)-RYVIFTFAVTF
EFR-1IZHEHEVHLLTAHY, F A - VEHLOMERITICK 3
FAZRTFVEOER 2Tk, 20 dB@RE, FBIZAERL
WMELZ IMEQ)PLSOMEERPII >D>VT 2BEHDOY = IINT 3
BRY—EGHEREBELE s BEOLARBICN T 28X 4EFHEARRICo
WTHEREHL, MTOBR2B 2 L TE X,

(1) dHFEREBLIT IHFEOLPPSFELELLEBR. T at
a2 iNLTOABEBEDBREAL, L2db, F 42X 57 VE
DEBEILL->TR, IMMS)0FHEF LY SHEF I KRS
FHLZLAEYR)3g BIXUMR)-31 WELLVWRY_FEHEIRERT
52 2RWETILENTE,

(2) A FHEHE. P FPEFE. 1 FANHEBE. > YHZ
BMBREBIOCXF 2V KBLPUHRERCNTI2EHLAEFTHERAR T
. X IRAFVLLREE LT FERECHLT, W
dERBE LIV IMEQ®)» 5 FEHL -{L&W(R)-3a. (S)-3a, (R)-3g.
(8)-83g. (R)-3Bh B X UM)-3h it RIFHHEMENTH L L HL D
T B ENTER,
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B3 TIVEHzZEALLLLEVOEYEE

1. 2

HRARICLKBHICODZZ>D TR L TW2HEIE NEEEL L
TRELAZLDORE S HDH, BREBICELWTORAIN TV S
464D, SEHFE, MYUDP OB ONI2HELLEBE2RO>DORAERL
BYMDODFT FAR/ A FHsvid7riaof FRED T RRHBE
YWHEHEYEROBZEAEBREZNBRE 2R > TV B I EHHS HPICE
N, EABHERICEE L TVI LEDEIHFPERL T & Us~s52),

ZEZESLDRREBLAYOS S VEBEEEZEBE T 563502 ¢
WEHL LA UAMRLBEEOOZ2AMB NI IIERES %
EOERELTHEHAINTVIHERRAE/ FAVRVERBZE T 3
TIFRBIUVRZRLADOER EZETT R . EYEHYEL L
TRYB2E»0HRE (Fid, r»0, BRY=EE, BREEE,
HENH, EREE) 2okt Is, T RELFBER2HB
ZILEDNTE, T3 TIRNINSDBERICOWVTIE|E L 7= (41,55758)

Z2ICH5E.,. ChsoMEREO—RLELT. REVEZE ) T
_v{tEYWTHH., ¥%¥ 59 x2— (CarumcarviL.) ODEHR T T
HHWE)(+H)-ANVFrE, ZoHEREEKTCART I U
(Mentha spicatal.) ORBMB T TH 3 (R)-(-)-H VK (2D H 7
nHAZREEZEEHNIC, B 7L A7 I FZ2EAL., 10 EHE
DILV7PHRBIU7IFRLLAYZAERL. Y itNT2RAEN.
DHEBEEKBBIVHBEE N TIREZFHORBEOEE 2K
oL,

2. A ER

2.1. A oFM
(S H)-ANEFYyDBIVR-G)-A AKX QIIHERS (EX1
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BRITEHRSHEH) 2HVE, 28, k&P OBIVTQ@OKHE %
1V A el N D
(1) : bp230°C/755mmHg, d;°=0.9611, n’°=1.495,
[a]2°=+62.32° (neat)
(2) : bp230~231°C/755mmHg, d)°=0.9611, n%°=1.495,
[a]2°=-62.46° (neat)
2.2. Rl
ERMEERYDOYEER IOV TRELES (kR4 745 o8,
FCTFAEEH AA-5B) ZHWTHELZ, 7. IRARZ
BAHEG T EHRAS SR IR-810F ik h, KBrie v Z#H LK
BT E L, ' HNMR A7 bV RRAAEBETFHRASHE
JNM-EX400 # (400MHz) Ik bH., 7+ 72X F 1> F v (TMS)
PHNEEE YL LT, E7 o0 fx VARERCHELL., MS AR”
FVIZHAE B JMS-HX 100 Bic X b, EI(Electron Impact
Ionization)# (70eV)THIE L. MAEBYWORBEZHERL -,
2.3. AR E B
2.3.1. 73 vE£E@)BIUVM@WDAEK
((18,568)-5-4 YV 70 R=)V-2-XA F)L-2->7u~Fe= L7 I
Y@)DERERMITHT B,)
100mL dAkict Faexsv b7 3 vEEIE (10.0g, 1.4X102mol)
E(S)-(+)- A VX (1) (5.0g, 8.3X102mol) ¥ & ¥ 1M-KkKE{k F
FYU Y LAKEKR 100mL 2MA 8., =% /) — ) 150mL TH—1t
e, M LT 24 RBBEMBAERZ2ITR %2, KIGKRTH. BET
TI¥ /) —LVZ2EEL . HEREHE2Y 2 F LI —F L THEES LU
BAEALF PY Y LAKBRTHEERB. BEXKEBEF LYY LTEREL
. BIEAPHEEL. (5 A4V TRRZN-2-AF -2 rua~Fr
J VA X AR 5.0g (INE 9I1%) B,
DEIWKAT.40mLOT FFEeFuy s vickBgbrrI=y
LY F A (2.82, 7.5X102mol) 2 BFE L. Wik 4°CLL T T(59)-
AV 7R pN-2-2FN-2-7u~xt /) vyF¥2s (50g 3.0

[
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X102mol) ZEML7F + 5 ¥Fu 75 &K 40mL % 30 0/ %
BLTIHTLE, 20%., LT 24 RMMBABRBRZ T4 o 7,
RIBMTR.AREBOKBILZT LI DALY FILE2EAKTZFL
I—FALTHRBL., RS2 F L —F L THEBELE, IM-E
BARBE. IM-KBLF P LAKARBIUOSEMELF Y YL
KBBWTIERE SRR, BABBESF M)V LA TEEBELL, BELTEE
LB -AREHMES VA VAT L 2uw b7 o974 —(BRAE
Wi ~FxFHy Yy BEBIFL=9:1, NIV  FEBEZFIL=8:2,
ANFY Y HEBIFL=T32EXEH) TOMBEL. (1559-5-
A4V 7R RZN-2-AFN-2-v7a~FLZ L7 I (3)3.7g (INFK
82%) B, k. LEVWRIOFEZMUTIIRL -,
(3) :IRv 5% (em'1) : 3325 (-NHa).
1H-NMRJ ;.5 *(ppm) : 1.29 (1H(), ddd, J=10.4, 12.0,
12.4Hz, -CHgz(, »-CH-NH2), 1.72 (2H, m, -NH,), 1.73
(3H, s, -CH-C-CHs), 1.74 (8H, s, -CH=C-CH3) , 1.91,
2.09 (each1H, m, =CH-CH:-), 2.01 (1H®), m,
-CHz2(a, »»-CH-NH:), 2.24 (1H, ddt, J=2.4, 4.8, 12.0Hz,
-CH:-CH-CH:-), 3.35 (1H, m, -CH-NH:), 4.72 (2H, s,
=CH:), 5.46 (1H, m, -C=CH-).

o) NOH NH,

NH,OH - HCI LAH/THF
HY g o
NaOH / EtOH
X X X
1) (3)
Figure 19 Synthesis of (3).

. AROFEICED., (BA-C)-ANEY @)D 5 (IR 5R-5-4
VIR RZJN-2-RAF -2 r7u~Fro L7 I r4) (K 86%)
2Bk, B, L&Y WoBEHEZU TR L &,
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(4) :IRv X% (ecm'1) : 3325 (-NHg).
1H-NMR ;¢ *(ppm) : 1.29 (1H(), ddd, J=10.4, 12.0,
12.4Hz, -CHz@, »)-CH-NHz), 1.72 (2H, m, -NH), 1.73
(3H, s, -CH-C-CH3), 1.74 (3H, s, -CH=C-CH3), 1.91,
2.09 (each1lH, m, =CH-CH:-), 2.01 (1Hw) , tdd, J=2.4,
5.6, 12.4Hz, -CHz(a,»)-CH-NHz2), 2.24 (1H, ddt, J=2.4,
4.8, 12.0Hz, -CH:-CH-CH;-), 3.35 (1H, m, -CH-NH.),

4.72 (2H, s, =CHy), 5.46 (1H, m, -C=CH-).

0 WNH,
NH,OH + HCI
NaOH / EtOH
HYE > HY:
AL LAH / THF AL
(2) 4)

Figure 20 Synthesis of (4).

2.3.2. YV78BIUT I FHEBa)~Be)B & UF(4a)~(4e)D & B
((18,568)-N-(5-4 YV 7B R=)L-2- X2 F )L -2- 7 a@~F &=
WYNN-ZXF Ny L7@Ba)dEaR2BIcHIT2,)

(18,68)5-4 V7R R N-2-2AFN-2-7u~"FLZ )T IV
(3) (1.0g, 6.0x10%mol) B XU Y T F 17 3 v (3.3g,
3.3x10-2mol) (DMF) % 10mL O A~NFH XA F L F A KL T I F
(HMPA) KB L7ZDOL, KBETTHLIEBLLE®S, NN
CRXFNUANNE B ) Fa(l.1g, 1.0x102mol) % 30 &
xBELTHTLAE, 2o, HRETIHREHE®BRLEZDL, 51
FERT 20 RBER L, RIGKR TR, iazHBRF LV HEEL.
MBS PV D LAKBRTHRER. MARB S PV VLA TEEL
R BBEEREELCBLIAREMES YA VAT LI TS
74— (BHEBE: ~X¥Y v BB FIL=9:1, ~F ¥ B
IFN=8:2 ~FHVv HBRBZIFL=7:3 EXRHEH) o
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BRLL. (18,689-N(5-4 YV 70 R=)L-2-XFNL-2->>70~F &=
W)-NN-Y X F )77 L 7(3a)0.43g (IX*E 33.8%) H 7,

NH, NN
(CH,),N cocl T
> o)

w W
H Et,;N / HMPA H

X X
(3) (3a)

Figure 21 Condensation reaction of (3a).

¥ AKROBMEICED. (18,69-5-4 Y 7uX=)L-2-X F)-2-
v7untkt V7 I r@EEBEBELHWVNNCZF LN NI Y
BouY Fb NNPAYTFuELILNI VB2l F e, NN
CIT7 2N ANMNIUVEBI72u)F dBIY ooZ7uuxRy gy
Y Fe) tOWMERIEZT AV, ZOHAZORIETE2ILT7E8LT
7IFLAEYMGBL~Be) 2B, oI, AKROEEET., (IR 5R)-5-
4y 7R NN-2-XF-2->7u~Ft L7yt BEL
MEDHERIEZIT 2. 20 F0RNIE T2 L 78LEU7 2 Fik
EY(4a)~Ue) 2B, B, @R L -{LEW(Ba)~(Be)B & U (4a)
~4e) DY B EBE X VINE %2 Table 14 R L &, 7/, HidEIic
DWTIE Table 15 KR LR EHEIZTNETNORINARY P LI
I hHERL 7=,
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NH,

H ]
X X (30)
3) R.COCI (3b)~ (8e
>
oNH,  Et;N /HMPA WNHCO-R
H A H A
PO PN
4) (4a)~ (4e)
([ (CHy),N-  ...() .
i (C,Hs),N- ...(b) cl
R CHN- @ (@)
(CeHs),N- ...

\

Figure 22 Condensation reaction of (3b)~(3e) and (4a)~ (4e).

Table 14 Physical Constants and Yields
of (3a)~(3e) and (4a)~ (4e).

Compounds m.p.(°C) (@12 Yield(%)
(3a) 598~ 61.8  10.0 33.8
(3b) 117.3~132.1  -30.0 53.8
(3¢) 131.9~118.1  -20.0 27.0
(3d) 86.3~ 87.0  10.0 64.9
(3e) 1512~1522  -60.0 31.1
(4a) 714~ 726  -10.0 40.5
(4b) 116.2~117.9  30.0 65.9
(4c) 137.9~1382  10.0 216
(4d) 89.4~ 903  -10.0 30.3
(de) 1555~156.6  60.0 20.7

a) ¢=0.1in EtOH.
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Table 15 IR, !H-NMR and MS Spectroscopic Properties
of (3b)~(3e) and (4a)~ (4e).

IR v KBr (em-1) 'H-NMRY § £0S% (ppm)

Com- MS)(m/z)

pounds | NHCO =CH-  -NHCO- -NCH; -NCH, -NCH- ®

(3a) 1640(vs) 555()  4.32(s) 290(s) - - - 222(M* 58),179(40),150(20),72(100)
(J=1.80Hz)

(3b) 1640(vs) 554(m) 425() -  320m) - - 250(M* 70),207(25),100(100),72(31)

@3c) 1620(vs) 554m) 4.10(s) - - 3.89(m) - 278(M*,88),128(81),86(100)

(3d) 1640(vs) 549(m)  4.44(s) - . - 7.18~7.37(m) 346(M*25)169(100)

(3e) 1640(vs) 562m) 607(s) - - - 727~765(m) 289(M*23)274(18),246(67),

139(100),111(31)

(42) 1680(vs) 554m)  4.35s) 2.90(s) - . - 222(M*51),179(40),150(20),72(100)

(4b) 1640(vs) 555(m) 424(s) -  325m) - . 250(M*,70),207(25),100(100),72(31)

(4c) 1620(vs) 554(m) 4.10(s) - - 389m) - 278(M*88),128(81),86(100)

(4d) 1660(vs) 549(m) 4.45(s) - . - 7.48~7.36(m) 346(M*.28)169(100)

(4e) 1640(vs) 561(m) 6.10(s) - - - 727~7.64(m) 289(M*,32)246(94),139(100),111(22)

a) vs ; very strong, b) s ; singlet, t ; triplet, m ; multiplet, c) Principal ions and relative abundance (% of base peak).

3. E£YiEHETEMm

3.1. BRY-—EhEER (2 BERARE)

tEM@Ba)~Be)B LUV (4a)~4e)2 7 F VY Z2HVWTIHERE
WHERL, ZOBK 1mL 2 2 (Advantec No.5A ¢ 90mm) 27§
T&HLZ20b, 1KMARZ L, REZE., A2 EALHETZ A
iz 222 hicl, ZORMICHEHRASF =20 2HAEEL T
BMEL.3A5%2 7Yy 7ICTHL 2, ER 25°CIXTr+Aary=
(Tyrophagus putrescentia) W HMB\A AV VvV L KBERTEE %
84%R.H. ( relative humidity ) & . 2 + & a v kb ¥ =
(Dermatophagoides farinae) MBI T PV 7 LAKBRE TE
BEx 5% RHACHABLAZ7Z7 7 VLV HEENICREL 2. 24 FR%
7V y 7ER2AE.EGEHRETICTCEMRSE cREZER ( RIBL 4
AV RBLVEFSS R 2z2FTAE L, . MABRXLE L TEA
ZREBLTVZRZVWARTRAKROEEZTZVEHRCTERZRD. T
RO ERICLIVMERCRZREHEL -,

REXDOHTCHE — BMAEXDITH

ERTR (%) = X 100
RIEFEC % (%) 100 — EAEX DILTR

(BERTXEA FROBE, WIEFETE=0% L7 3)
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Fh, FHEIEBE (LCso, 50% Lethal Concentration) I,
7Yy FEGOEZEMLGEML &,

e, H#RIFBHEREHEL VY LS AFL, 72F T —
BERAeHICBLWTA YV I VI NVEBERTEKNIRALSHEBERRAR M %2
L, ERABLTVWERDR2HEHL /2,

3.2. BREEERAR (KB¥EE)

FHEE 60cm2 D7 572 F v 78Ey Pt EREDOKETH
2o HAEBOBSFZHEEL . 2EHOAKWMEZ 2458 HEH 2cm
DEAKEHE LKL, HE., HRANLEY(Ba)~(8e)E &k U (4a)~ (4e)
DAFFZKTHEERREBICHARL ., pre L (KEICH T ALE)
Lot BMEANICTEREEL &, 20 HEICKREZ R O FM %
HEC X D EOAMEKX L o 10 REMNFFM (FFMME 0: BHEL L~
FAifE 9: BEMK) TITR -k,

B . BHRAEREICIZ ) ¥ (Echinochloa crusgalli: 4 *8) (EC).
B % V4 (Scirpusjuncoides: h ¥ Y U 7H %) (8J) 8LV a+
¥ (Monochoria vaginalis: S A7 A4 &) (MV) 2H w7/,

TIRF s SMEy

(1§ 60cm?)
3A FHE B
@@ [ —————

RypERED PR O T % B #HRESPoKOA (10%WH) % [ 020 U o) BRI
AKELELFEH2 2BEMOKME % 248 AKTCHRL, KEICHETT3
2emD HAKRFEHFICT D

BENICT
20H M B
™

>

fraady s BRICK 2 MAE X & o B F
0 (fEE) ~ 9 (BX, T2#HB)

Figure 23 Test of herbicidal activity in the paddy field.

3.3. BREEEAR (HMabi#E)
XMEHE 100cm2 75 2AF v 78Ky bicll+E2 o0, #alE
ofrr2EEL. CnNoVRIAIBSL2BELLELXL-0L &
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EHNIKTI~2EHMEITTCERLL, 20%., A L&YW (Ba)~(3e)
BLUOUa)~Ue)D KA Z K THEXEHNBICERL .pre LE(+
HBAWHE) H5\vwik post LE (XEELHE) LA0L, BERHNICTCEHE
REBLL, 2BMBCRENREOFMEZEACLIIEBELEX L O
10 R oM N FEMM (FEMME O: EML L ~5Ffli{E 9: E2MK) T
T > 7=,

T3AF 9 2WRy b k/ LB
(R EH100cm?) pre L EE Pf’% a
— [ — 4
FRT BENL T
15~2% W ¥ THER 238 [ H R
Mt (BHEEL) £ HAEMOMTF 2B HALEDOKTNHA (10%BHA) % E G Y o SRl
oD HrrEnz 8K, BHt+73 KTHRL, R7L—MET3

PR i BRI & 2 WA X L 0 8% 5¥ i
0 (®2) ~ 9 (WK, TLEMR)

Figure 24 Test of herbicidal activity in the field.

e, AEFEICIZA FY (Abutilon theophrasti: 7 4 4 &)
(AT). 7A % A v (Amaranthus retroflexus: t 2 8l) (AR).
X & ¥ (Digitaria ciliaris: 4 %) (DC) 8L U/ auw /¥y

(Setaria viridis: 4 2 8) (SV) 2# v i,

4. RBRBIUEE

4.1. AR E B

EYEXEOBEELDE/)FAR/ AL FOFTHL ANLEZ VER
oA RHEMBEBIVEREELZAEL. Z0X2UEPHERS
NTEH, MHAERBLIUERERERE L TCMAIK TS, %
T ¥ Yy 972 —BIUOARTPIV IR EORBEHRYTICE EN
T3 ANV AYyDBETER-C)-ANVKEVYQDOHF -2 ER

-55-



MAOD—2 LT . SHERBIIPILVERABLIUVREARN DGR
PEHWNICAMAE 2T L%, 7. RELEVOERICEE L+
M Tthd 27 I vE@)BLITMEHEROVICERL 2 HEICEL
THRE, 2¥IL. BELLYLOMERIE2EARE LA LEI A, B
HEEMEL L THMPA(NFIF Y X FALFRAFILTIF)BITLY
TFATPIVERAVTEIZEICED, 10 BEOWEAE KW (3a)
~Be)B XU (4a)~U4e) 2 INER(BBI LN TEL,
4.2. 4 Yy 75 4 5F M
BontadWBa)~Be)B XU (4a)~“e)ic > T, BEER
THByFHaFrFy¥oBIUlatrbtav ey it TIRY =G
HABEEPERBLZ, 203 % Table 16 8 X X 17IcR L 7=,

Table 16 Miticidal Activities of (3a)~(8e) and (4a)~ (4e).

for Tyrophagus putrescentia

Revised deathrate (%) |c,,

compounds T o 05 04 (@imd)
(3a) 30.1 - - >1.0
(8b) 4.1 - - >1.0
(3¢) 46.9 - - >1.0
(8d) 6.8 - - >1.0
(3e) 14.6 - - >1.0
(4a) 19.6 - - >1.0
(4b) 5.1 - - >1.0
(4c) 25.7 - - >1.0
(4d) 12.7 - - >1.0
(4e) 11.6 - - >1.0
DEET?Y 455 205 1.2 1.464

a) Dose (g/m?).
b) N,N-diethyl-m-toluamide.
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Table 17 Miticidal Activities of (8a)~(3e) and (4a)~ (4e)

for Dermatophagoides farinae.

c d Revised death rate (%) LCs,
ompounds
109 05 02 01 005 (9m)
(3a) 746 863 146 - - 0.372
(3b) 49.1 - - - - >1.0
(3¢) 247 - - - - >1.0
(8d) 926 859 677 738 371 0.063
(8e) 434 - - - - >1.0
(4a) 38.0 - - - - >1.0
(4b) 66.1 104 55 - - 0.858
(4¢) 37.0 - - - - >1.0
(4d) 35.9 - - - - >1.0
(4e) 4.0 - - - - >1.0
DEET®Y 671 189 00 - - 0.793
a) Dose (g/m32).

b) N,N-diethyl-m-toluamide.

ZOBBR.SEEAERLELEYRIBOTRASEEBEROEH
THHRILPHAIN, W THOLEIFRICBOTIIEREET
H2Ld 7T aFrF_2ETI2HAERTO THOREBICHF N,
FBIE TEHAIPIZEINIKS o bDtEDbN B,

— K., artkavedFoicHL TR, LAEYWBaAE X UV@BDIZR
FRhEEPRR I o, EHEBEE 0.2g/m2ic BT, MERTHE
85% U LR L7, RMETH 2 DEET X DD REFLRBY =1F
M2 BT 2 Li2RBO, ¥PRBIEBETH S LCso X2V T LMK
AL A LAY @BaABLXUBADIXIDEETE Y b REFTH - 72,
ERI, LA WBAIXEABED 0.063gim2%2 "L, THRMTH 3
DEET S W b FEHICBRFLIEBFEMBEE2TR L, 20 kHic, BREF
BERYVHEBERLLZEREL TR, LAWGBaAE X @D H
HBMOLLEMEDIEVI LS Fo0ERNICHENE S 2K
R-BELZDOEEZONS, ¥, SHORSF_EEDIRLE
ZEoVfToTw32 —HOMABRLUEKLAZEIA . INETLR
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RICWO)-H)-FoFRR-CO)-FLY)IRFLZEEE2TIIEAICIH 3
TEDo NAEREUOHEIFESHEREBRACEELIRIEL TV L LA
bh s,
DERBREFAELELTCOBEHAAMAEZENICKEHAS X M ER M
Bt T2REEERB2IT 2> E % Table 18 8 X ¥ 19 2 R
T

FT. KHRA#EETHZ /7 EZ (ECO). %104 (SJ) BXU 2
TX¥ (MV) TR TIREFERBRTE. b (S)-(HD-E0h 0
FUYOflHEIIRYyC VB 70 ) F2FE L LAY Be)D AICE
HLERHEEELREL -, EABE 20g/alicBw T, AFHE
PRI 22BN A—&BTT2ERBELTRBR2T R >4, %
DR, /X (EC) ML TR 3~4 DHENTMBES N, K%
VA (S IR LTEBHENFEMPB 2 THo, £, 25X (MV)
XN L TREAADODERPFED 6, HNFFMIZ 2~6 THbH. B
BREMNRE2EITLIL2HATER, 2T, LEWBe)D K
BliowTBHLEEZIA, EEELWO-(HD-FoAIVF (D%
BEELLTEY, ZOo{L%2HEEIZ DCPA (3,4-¥7uu’7uvx 7y
SV V) IEML. AKHABRERICEL TV B I FREREAIC
SEEIN D6, FEBEIZ HIN XKCHEICHKT 3 %4 K HEER
gELEZbDEEZONDS, £/, BBEDTHHEICIELLT L VD
DY FEZEALEBORVEVRICEETZIAFVELDD 5
BEALERVILVEBE /70 F2EALLZEBEORVY Y VYRICEE
T2720) FOABHEVOREICRETHESE, . ZBILRERH
ERBPICBY2HEFRACEEEN LD LHEL /-,



Table 18 Herbicidal Activities of (3a)~ (3e) and (4a)~ (4e)
in the Paddy Field.

Com- | Treat- Conc. Weeds ®
pounds | ment (9/a) EC SJ MV
(3a) pre 20 0 0 ©

pre 20 0 0 0
(3b) pre 20 0 0 O
pre 20 0 0 0
(3c) pre 20 0 0 O
pre 20 0 0 0
(3d) pre 20 0 0 O
pre 20 0 0 0
(e) pre 20 3 2 6
pre 20 4 2 2
(4a) pre 20 0 0 O
pre 20 0 0 0
(4b) pre 20 0 0 O
pre 20 0 0 0
(4¢) pre 20 0 0 0
pre 20 0 0 0
(44d) pre 20 0 0 ©
pre 20 0 0 0
(4e) pre 20 0 0 0
pre 20 0 0 0

a) EC; Echinochloa crus-galli,
SJ ; Scimpus juncoides,
MV;Monochona vaginalis.

b) Herbicidal Activity:9(max)-0(min).

DFIC, MERA#ETHZ4FE (AT, 745 A b9 (AR).
AT N (DC) BXUxZ/au 4% (SV) N T2REEERER
Zpre lBEE X L post kB EZH VT Z>%, ZDOHKES-(+)-&
DANKEVYDDRBFEAIW NNN-CXF VANV NT vBEI70 ) F2EA
L6 @BaADAIHELREEEIRE TSI L2RB O, T
ZbHbb, prellBICEVWT, SEAVWE4ABEHEOMERAEEOF T
bT7A5T4 b+ (AR) BXUx /2 aun 74 (SV) L Tk, ¥
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Table 19 Herbicidal Activities of (8a)~ (38e) and (4a)~ (4e)
in the Field.

Com- | Treat- Conc. Weeds
pounds | ment  (9/3) 41+ AR pc sV
Ba) | pe 50 3% 8 6 8

post 50 c o0 4 2
@b) pre 850 0 0 0 0
post 50 1 o 0 0
@Bc) | pe 50 0 0 0 0
post 50 o 1 0 0
@d) | pe 50 0 0 0 O
post 50 0 0 0 0
Be) | pe 50 0 0 0 O
post 50 o 2 0 0
(4a) pre 50 0 0 0 0
post 50 1 1 0 0
4b) | pre 50 0 0 0 0
post 50 o 0 0 0
(4¢) pre 50 0 0 0 0
post 50 6 0 0 0
4d) | pre S50 0 0 0 0
post 50 c 0 0 0
4e) | pe 50 0 0 0 0
post 50 0 0 0 0

a) AT ; Abutilon theophrasti, AR ; Amarmnthus retrofiexus,
DC ; Digitana ciliaris, SV ; Setaria viridis.
b) Herbicidal Activity:9(max)-0(min).

HEBE 50g/alcB8B W THWHEMIE 8 2R L., XN (DO) ITH
LT, HYFM 6 BB oNn, WFNOBEILIEFEE L UVEBHEIL
ERBBOON  FLLVAFTHEIRBIAEBHL TCVWBE I L2ERT
2, —H. post MBI Z2REFEHOEEZEN LA Z 5,
TAX AP (AR) o LT &EW(Be)d 8 v EREEE (H ¥
fii 2) 2R L%k, 7, 2N (D0) BXUZ/au 7% (SV)
KX LTiRwTndbtedw@a)lchBE O BREEME (HXYFM4 B
FU2) BHDILEHWIETE,
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DEFR, REFZMRZHEBALZMLEYCAORBREMAABEIC OV
TR LZE, AR PMU(3-7 2= 1-1,1-¥ X F L7 L 7)., CMU
(3-(3-7mvrum 7 x=1)1-YAF LT L7) B DCMU
(8-(8,4-¥Y7uum 7= )L,1-PXF Ly L7) KLEBEVE
LT3t RERBREAIOEI L., ZO0REHBER
Hill RIGHEICHRT 2 EEHMHETH S LHESI N 6D, 7,
— IR ERREAIE post W LD D pre B L AP REF X
SHRERTEHTHZ.,. 2O LBSHOBBERLIDEHL T
22t o pre BT LIk EAOEEIINTIEME X
VRN A BN DRV EN. EFHENRZ2RA LD LE
bbb,

T T T
N N N N N N
~ ~ ~N
0 0 0
Cl Ci
PMU CMU Cl DCMU

Figure 25 Structural formula of Urea herbicide.

5. B

EEOLR T TRELDTARIAF28BLEL-EYEEYHE
ZEBRL., ZOEYEREORRIIEE L Tw3LBbnd p- XV
FUYBRBRICEBLTWS, 22T, AMATIRZEO-(H)-A L E ()
EHEBRBEETHZR-C)ANE V@2 HEYEELTHW, ©
TLXFALZ7IFPHLEOMEREBZITR I0BEHO7IFREBLU
TVT7RILEMEARLE, BohBEERMITI >V, 2EHE
DY ILNTIRY —EEAR L AKHEES X EMHEE I T
ZREFEERABREERBL -,
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1) O HBBLITMR-G)FiuwTFndbyrrAary=icx
L. EERZ2RBE Lok d, aFbav ey it Tiz BIF
LEHZRBEATSIIEZROE, LAW(BAIZ LCso % 0.063g/m?2
ZARL, MR TH 25 DEET K Db FFILENLRI=_HEZEH
L Twi,

(2) tEYW@Be)d. KHEETHZ2 aFXFiiL T, RARE
20g/a THNFMIZ 2~6 OHEHZ2B/B 2 I EVTE. BLREHRE
BHDIELEHERTEL, 2 . LAYWBa)IZ. pre LB ITE W T,
MERKETDHL27F7A FPY A A"BLXTL) aa 7Y icx
LTk, BEFRBE 50g/a lc B THMNFEMIZ 6~8B8Fosn., FL
WAEABHEIRPREE TSI LE2BERTE L,
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Bati YoryrFERZIALLLAHOLEYEY

1. %S

B DS, TALA, ALEBER. ABREBI TNy 7REFIT L3
RUELEOBBIIHFAINTVIAN—TH 7YXV +PD—D2TH
328y ¥ a7 99— (Passifulora incarnata L.) 2. MEET
ERABSHY  FEEOLVERPLLABHEERAELTY S5y 7 A %
RET 2P ERRIE. EL. Z00RR3—RICEBERAZET
SEEBEELIEBELZILIPERINTVSE, £k, v aryr7 3
DT—DEIZEITPTAVIVA FEHEBIS 775X 2 A FHEREDOR T %
BATEBYD, 20K B —BROBEKRILIEFEETLIHRTTHY., 20
MOEODPRIBENICHEEOOIIR T TR . AHENEENS
owThlR+oEHREIN TR,

Z2ZTC5E.,. AEEDEARICETIHEDD—BREL T, v
$avI7II7—ODRGD—OTHHHEE - c-MWEEHEET S 3-t
Fa¥y-2-2F1-4-¥ury (il : <2 b—)) oW T, H
HDRABRHEEZABWNICEATFERZ T o %,

Thbbt, RRYHBAKOEBEE ) 7 LRI LA FELTREN L H
RHIVIERAODLEYTHB(E)-3,7- XFN-26-F 7 %P
YIANLEYE L (44 TaRzL-1-v7a~FkryH LR
VEE2.(IR-G)-IANFIABIBIEY (HD-a-hAr 7LV 4
PRHOWE , Z0BBOMAEIIIIAVEIL—N"N—THEEHOE
MELTEZREINTVLE= LN EZ0EMULEZEAL.12
EHOoAIVFZ AT VILaEZzARL R —EHEEBEZT 2> 2,

2. EHER

2.1. Ao FH
(B)-3,7"PRXFNA IV ¥-26-F 28 v-1-ANEVE 1 X
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R (Aldrich #) Z A w7k, (9-()-4-4 vV 7o = )b-1-v 7 ua~
e ryrAINFrg2B8IU0 6,66V XF N EYZ70a[3,1,1]~F ¥ -2-
IV-2ANKRUYyBIB . ENFTNORHETH 5K (Aldrich #)
D7NTFTEFEUADC)-RYIFIPZLFEF, UR-(-)-T V5 F—))
rRHVWT R (B 2EFE 1) LAKICARL &, £/, 2-(2,2,3-
FYUXAFLY 78RV EF-GZ)ANVZYVEE (a-h Y7 1L =)L
BB) 4 3WR&AD v 77— (BEMAZE) 2HEERICHY T,
HiR (58 285 1) tEKRICERL &,

2.2. - Rl

EMEEBRYIZ. Merck 1> ) A 45 )L (70~230mesh) % HI#E
LeAhob 7027974 — (032mmx300mm) 2 H L T4o
BEME2 TR PERERIC>VTIR BHE R, BT EES (K
X&#7 4% 28, ILLUMINATOR) T, WiE X E X, P-1020 ® (H
AKX LEHEAZAEH) TR FNHEL -, B A I Buchis3s
(LABORATORIUMS-TECHNIK # &) 2#HHA L %z, £HAEHY
DEEWREIE IR-8100A (SHIMAZU CORPORATION). 'H-¥ X
O 13C-NMR A7 + Vi3 JAM-EX400WB ® FT (HAE 7+ H R £
#HHE) 2HOTHEL 2, GC/MS X7 F iz GC/MS9P-5050A1
(BEE®EmE) 2AVT, 77 L5 DB-1 (90.25mm X 30cm) T H
EL. MEERVORBELZHERL -,

2.3. AR E B
2.3.1. TATNVILEY 1A~4C DE B

(1- (X F N-4-¥0 v-3-4 V)3,T7T-PRAXAFNV-26-F 7 %L
JA v 77T F1IADERZMICH T 5,)

TVIVYERAKT.,. >/ %2F v 7RXA9%—5—EL7T, 50mL D=2
N7y 2alc, KB TT(E3,TAFNA I F-26-F 751
“1-ANVEUEE 1 (0.67g, 4.0x103mol), =)L F— 2 A (0.76g,
6.0x103mol) ¥ 7vu Xy rE2EFELLTMAL, 20T, 4-
CSAFALTIIEY Y (0.05g, 2.8x104mol) ZEML 7=, B
W NN-YYZ7u~dxy ) LhLRrP A 3IF (1.16 g, 5.6x103mol)
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PBMBLEY 700 X% VEBEK(2mL) 29> bDETFTLEDD,
HRT 24 BREABRLAL, RIEKTH., oo i s (20mLx3)
ZRAWTHHBL,. BRAEKRKCERR. BKRBE~ 2> 7 LT
BL%, Z20#%, BETCTAE2EEL, BonkclHAREHEZ >
AFXNERBELLATI LT 77 40— (BRBE:, 7u0 5k
VA Z—F)=9:1) 2HVWTOMEBEL, 3,79 X F )1 -2,6-
AV T UEE-2- XA FNL-4-EDV-3-4 ) 1A%R 1.01gBF . F 7.
"H-NMR @t & V. E-E: ZHOEEKIZT 6:4THBE I LEHER
Lz, BB, LkEW1AOEEZUTIREL 7,

0
OH 0| 5
X COOH | | N 0
0
> |
DCC / 4-DMAP | 0
1 1A

Figure 26 Condensation reaction of 1A.

1A:IRv ‘2" (cm?) : 1748, 1669 (C=0), 1173, 1119 (C-0).
IH-NMR ;. *(ppm) : 7.67 ((1x6/10)H, d, J=5.9Hz,
E-pyrone-C=CH-0), 7.66 ((1X4/10)H, d, J=5.6Hz,
Z-pyrone-C=CH-0), 6.41 ((1x6/10)H, d, J=5.6Hz,
E-pyrone-CO-CH=C), 6.40 ((1x4/10)H, d, J=5.6Hz,
Z-pyrone-CO-CH=C), 5.96 (1H, s, CO-CH=C), 5.16~5.07
(1H, m, C-CH=C), 2.26~2.16 (10H, m, -CH2-X2 and
CH; and pyrone-CH3s), 1.70 ((83x6/10)H, s, E-C(CHs)2),
1.69 ((83x4/10)H, s, Z-C(CHj)z), 1.63 ((83Xx6/10)H, s,

E-C(CH3)2), 1.60 ((3%x4/10)H, s, Z-C(CH3)z).

13C-NMR o ¢ ' “(ppm):[ E-form171.96(C), 164.67(C1)),
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162.44 (C»), 158.79(C2)), 153.53 (C(s)), 138.13(C(n),
132.42 (C(s»), 122.46 (Ce)), 116.51 (C(2)), 113.01 (Cn),
41.13 (Cw), 25.90 (C(s)), 25.61 (C(s)), 19.34 (Cs)),
17.68 (Co)), 15.01 (C»), [ Z-form] 171.96 (Cw»), 165.10
(Cw), 162.44(Cuy), 158.79(C2n), 153.53 (C(3)), 138.13
(Cm), 181.97(C»), 123.09(Ce), 116.51 (Cz)), 113.75
(Ciy), 41.13 (Cw), 26.62 (Ce)), 25.68 (Cr), 19.34
(C), 17.59 (Cao), 15.01 (C).

MS m/z (relative intensity %) : [ E-form] 261 ([M-methyll]
+,3),151(48),123(19),69(100),[ Z-form]1261([M-methyl]

+, 1), 151 (100), 123 (34), 69 (75).

¥, AROAEICEID, (B)-3,7"P XA F VAV 52,6675
IV1-ANVKEYE 1, (8)-()4-4Ay 7T uR=-1-vyr7ua~x kv
ANVEKUVE 2.6,6- A FNVET (8 1,1l~nFH-2-2-2-H VK
VB3IBIU2-(2,2,3- U AF L7 RYF-ZZVIA NI Y Y
M4t ry8E (PLVEFE—VA 4 EFRFT-6-2F)L-2-¥u v
BEIXUZFAL2LIF—LC) LOMMARDET 2V, Z2hFhi
BT 3L ATNVILEY 1B~4C 287, &L 12BEOLEY
DYBERE X UINER Table 20 R L 7%z, £7, 1B XU 1C
KowTik, '"H-NMREWW &Y, B ZhoFEHIZ6:4TH
5 L RHERL 72,
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R-COOH

R’-OH

DCC /4-DMAP

o

» R-C-OR’
1B~4C

Figure 27 Condensation reaction of 1B~ 4C.

Table 20 Physical Constants and Yields of 1A~ 4C.

Compounds| n 3 g 320 [a]&0 m.p.(°C) Yeild(%) @
1A 1525 1.147 - - 52.0
1B 1533  1.162 - - 67.6
1C 1522 1.129 - . 61.4
2A - - -63.9999 852~89.1 599
2B - - 652619 62.2~64.0  47.1
2C - - -56.1098 85.3~87.5  68.0
3A 1531 1191 -27.5293 . 58.9
3B 1546 1219 -24.2764 - 66.6
3C - - -28.1107 854~875  56.1
4A 1513 1125 +7.3252 - 56.2
4B 1519 1.136  +3.5461 - 65.0
4C 1511 1.109  +7.7976 . 59.6

a) Isolated yield.
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1B: IRv *®"(em-1) : 1750, 1734 (C=0), 1154, 1100 (C-0).

1C:

ma x

IH-NMRO ;. '*(ppm) : 6.05 (1H, s, pyrone-CO-CH=C),
6.00 (1H, s, CO-CH=C), 5.79 (1H, s, pyrone-C-CH=C),

5.15~5.06 (1H, m, C-CH=C), 2.29~2.16 (10H, m, -CH;-
X2 and CHs and pyrone-CHjs), 1.71 ((8X6/10)H, s,

E-C(CH3)2), 1.69 ((3x4/10)H, s, Z-C(CHs)z2), 1.64 ((3
X 4/10)H, s, Z-C(CH3)2), 1.62((83%x6/10)H, s, E-C(CH3)2).

13C-NMR d {08 (ppm) : [ E-form] 166.78 (Cq)), 1638.59
(Cw), 162.47(C2)), 161.40(C(s)), 137.84(Ce), 132.71
(Cm), 122.10(C), 113.11 (C(2)), 106.44 (C(s»), 101.35
(Caiy), 41.22 (Cw), 25.86 (C), 25.62 (Ce)), 20.06
(Cam), 19.48(Cs)), 17.69(C10)), [ Z-form]1166.78 (C(1)),

163.06 (C(s)), 162.47(C2)), 160.95(C(s)), 137.84 (Ceen),

132.71 (C(n), 122.66 (Ce), 118.67 (C(2)), 106.42 (Cen),

101.33 (Cay), 41.22 (Cw), 25.86 (C), 25.62 (Cs),
20.06 (C¢)), 19.48 (Ces)), 17.59 (Cao)).

MS m/z (relative intensity %) : [ E-form] 276 (M*, 2),

151 (56), 123 (17), 69 (100), [Zform] 276(M*, 2),

151 (100), 123 (45), 69 (94).

Anal. Found : C (68.97%), H (7.09%). Anal. Calcd for
C16H2004: C (69.56%), H (7.25%).

IRv ¥®*(cm-1) : 1748, 1653 (C=0), 1167, 1119 (C-0).

ma Xx

IH-NMR J ;25" (ppm) : 7.71 ((1xX6/10)H, d, J=5.6Hz,
E-pyrone-C=CH-0), 7.70 ((1 x 4/10)H, d, J=5.6Hz,
Z-pyrone-C=CH-0), 6.42 ((1 x6/10)H, d, J=5.6Hz,
E-pyrone-CO-CH=C), 6.41 ((1X 4/10)H, d, J=5.6Hz,
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2A:

Z-pyrone-CO-CH=C), 5.95(1H, s, CO-CH=C), 5.15~5.07
(1H, m, C-CH=C), 2.61 ((2x6/10)H, q, J=7.6Hz,

E-CH,-CH3), 2.59 ((2%X4/10)H, q, J=7.6Hz, Z-CH:-CH3),

2.26~2.16 (7H, m, -CH2-X2 and CH3s), 1.71 ((3X6/10)H,

s, E-C(CH3)2), 1.69 ((83x6/10)H, s, E-C(CH3s)z), 1.63 ((3
X 4/10)H, s, Z-C(CHs)2), 1.60((3X4/10)H, s, Z-C(CH3s)32),

1.23 ((3x6/10)H, t, J=7.6Hz, E-CH:-CHs), 1.22 ((3X
4/10)H, t, J=7.6Hz, Z-CH:-CHs).

13C-NMRJ 505" *(ppm):[ E-form]172.14(C(s)), 164.54(C(1)),
162.75 (Cn), 162.01 (C3)), 153.68 (C(»), 137.34 (C(n),
132.42 (Ce)), 122.49 (C@y), 116.42 (C»), 113.11 (Cey),
41.13 (C), 25.69 (C9), 22.20 (C), 25.60, 19.35 (Cao),
17.68 (Cx»), 10.78 (Cy), [Z-form] 172.09 (Cs), 165.60
(C1), 162.58 (Cs), 162.01 (Cy), 153.68 (CH), 132.42 (C(n),
132.34 (Ce)), 123.10 (Cey), 116.42 (C), 113.80 (Cev),
41.13 (Cw), 25.69 (CHy)), 25.60 (Ce), 22.20 (Cs)), 19.35
(Cam), 17.58 (C¢»), 10.78 (Ce»).

MS m/z (relative intensity %) : [ E-form] 290 (M+, 2),
151 (44), 141 (14), 69 (100), [Zform] 290 (M+, 4),
151 (100), 141 (45), 69 (88).

IRv ;2 (cm-1): 1734, 1657 (C=0), 1227, 1169 (C-0).
IH-NMR ;¢ *(ppm) : 7.69 (1H, d, J=5.9Hz,
pyrone-C=CH-0), 7.31~7.28(1H, m, cyclohexene-C=CH-C),
6.41 (1H, d, J=5.9Hz, pyrone-CO-CH=C), 4.78 (1H, t,
J=1.5Hz, >C=CH:), 4.75 (1H, s, >C=CH:), 2.61~2.55
(1H, m, cyclohexene-CHz2-), 2.44~2.31 (2H, m,

cyclohexene-CHz-), 2.26 (3H, s, pyrone-CHj3), 2.25~2.14
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(2H, m, cyclohexene-CHz2- and >CH-), 1.97~1.91 (1H,
m, cyclohexene-CH2-), 1.77 (3H, s, -CHs), 1.59~1.47
(1H, m, cyclohexene-CH:-).

13C-NMRJ Sos'(ppm):171.80(C(s)), 163.29(C), 158.70
(Cao), 153.61(Cn), 148.24 (C(2y), 142.35(C(2)), 138.39
(C)), 128.11 (Cn), 116.55 (Csn), 109.07 (Ces)), 39.81
(Cw), 31.29 (Ce)), 26.86 (Ces)), 24.62 (Ce)), 20.65
(Ces)), 14.97 (C).

MS m/z (relative intensity %) : 274 (M*, 1), 149 (100),

121 (13), 93 (88).

2B : IRv *®"(ecm1) : 1734, 1716 (C=0), 1188, 1146 (C-0).

ma X

IH-NMR 6 o' (ppm) : 7.256 ~ 7.23 ( 1H, m,
cyclohexene-C=CH-C ) , 6.05 ~ 6.04 ( 1H, s ,
pyrone-CO-CH=C), 6.00~5.99 (1H, s, pyrone-C=CH-C),
4.80 (1H, t, J=1.5Hz, >C=CH2), 4.74 (1H, m, >C=CHa2),
2.54~2.38 (2H, m, cyclohexene-CH2-), 2.39~2.28 (1H,
m, cyclohexene-CH:-), 2.27 (3H, s, pyrone-CHj3), 2.22
~2.15 (2H, m, cyclohexene-CHsz- and >CH-), 1.98~1.92
(1H, m, cyclohexene-CHs-), 1.77 (3H, s, -CHj), 1.57
~1.47 (1H, m, cyclohexene-CHs-).

13C-NMR O ;¢! *(ppm):163.43(C), 163.24(C10)), 162.66
(C2»), 161.84 (C(n)), 147.75(Cc), 143.65(C(2), 128.11
(Cw), 109.32 (C(9)), 101.25 (C(s)), 100.64 (Cs)), 39.62
(Cw), 381.835 (Cs), 26.68 (C(), 24.30 (Ce)), 20.66
(Cam), 20.07 (Cqs)).
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MS m/z (relative intensity %) : 274 (M*, 43), 149 (100),
121 (12), 93 (78).
Anal. Found : C (69.87%), H (6.53%). Anal. Calcd for
Ci16H1804: C (70.07%), H (6.57%).
2C: IRv X*"(ecm1) : 1734, 1653 (C=0), 1227, 1165 (C-0).
1IH-NMRJ ;. *(ppm) : 7.71 (1H, d, J=5.9Hz,
pyrone-C=CH-0), 7.830~7.28 (1H, m,
cyclohexene-C=CH-C), 6.41 (1H, d, J=5.9Hz,
pyrone-CO-CH=C), 4.78 (1H, t, J=5.9Hz, >C=CH2), 4.75
(1H, s, >C=CH2), 2.60 (2H, q, J=7.6Hz, -CH,-CHs3s),
2.55~2.53 (1H, m, cyclohexene-CH:-), 2.44~2.30 (2H,
m, cyclohexene-CHz2-), 2.26~2.13 (2H, m,
cyclohexene-CHz- and >CH-), 1.97~1.91 (1H, m,
cyclohexene-CH:-), 1.78 (3H, s, -CH3), 1.58~1.47 (1H,
m, cyclohexene-CH2-), 1.23(3H, t, J=7.6Hz, -CH2-CH3).
13C-NMR G $25" (ppm):171.97(Cwn), 163.43(Ce)), 162.66
(Cao), 153.73(Cn), 148.27(C»), 142.27(C), 137.61
(C)), 128.15 (C3)), 116.46 (C)), 109.07 (Cee)), 39.83
(C), 81.30 (Ce)), 26.88 (Cqs)), 24.64 (C)), 22.90
(C), 20.65 (C¢)), 10.80 (Csn).
MS m/z (relative intensity %) : 288 (M+, 3), 149 (100),
141 (12), 93 (90).
3A:IRv X®(em'1) : 1734, 1669 (C=0), 1235, 1171 (C-0).
IH-NMRJ 05" (ppm) : 7.67 (1H, d, J=5.9Hz,

pyrone-C=CH-0), 7.15~7.12(1H, m, myrtenyl-C=CH-C),
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6.39 (1H, d, J=5.6Hz, pyrone-CO-CH=C), 2.87 (1H,
dt, J;=5.6Hz, J2=1.5Hz, myrtenyl-CH<), 2.58~2.43(3H,
m, myrtenyl-CHz-), 2.25 (3H, s, pyrone-CHj3), 2.19~
2.14 (1H, m, myrtenyl-CH<), 1.35 (3H, s, -CHs), 1.23
(1H, d, J=9.0Hz, myrtenyl-CH2-), 0.87(3H, s, -C(CH3j)2).
13C-NMRJ S2$" (ppm):171.79(Cwn), 162.19(Ce), 158.65
(Cao)), 158.57 (C2y), 189.76 (C(s)), 138.46 (C)),
138.13 (C), 116.55 (Cn), 41.22 (Ces)), 40.07 (Cny),
37.73 (C), 81.49 (C), 31.15 (Ceo)), 22.59 (C),
20.86 (CHs)), 14.93 (C)).
MS m/z (relative intensity %) : 288 (M+*, 39), 149 (89),
121 (25), 93 (100).
3B: IRv “®**(cm-1) : 1741, 1743 (C=0), 1190, 1013 (C-0).
IH-NMRO ;.5 " (ppm): 7.09 (1H, m, myrtenyl-C=CH-C),
6.06 (1H, s, pyrone-CO-CH=C), 6.01 ( 1H, s,
pyrone-C-CH=C), 2.82 (1H, dt, J;=5.6Hz, J,=1.5Hz,
myrtenyl-CH<), 2.59~2.45 (3H, m, myrtenyl-CHz-), 2.26
(3H, s, pyrone-CH3s), 2.21~2.16(1H, m, myrtenyl-CH),
1.36(3H, s, -CH3), 1.16(1H, d ; J=9.0Hz, myrtenyl-CH;-),
0.82 ( 3H, s, -C(CH3j)2).
13C-NMR O ¢ *(ppm):163.48(C»), 163.28(C0)), 162.57
(Ce2)), 161.42 (Ce), 141.27 (Ccs)), 138.26 (C(3)), 101.24
(Ciy), 100.48 (Ceny), 41.08 (Cq)), 39.93 (Ce)), 37.67
(Cw), 382.54 (C(9), 381.21 (Ce), 25.67 (Ce)), 20.92

(C)), 20.06 (C().
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3C:

4A :

MS m/z (relative intensity %) : 274 (M+, 58), 149 (100),
121 (21), 93 (68).

Anal. Found : C (69.92%), H (6.54%). Anal. Calcd for
C16H1504: C (70.07%), H (6.57%).

IRv X2 (ecm1) : 1725, 1667 (C=0), 1235, 1161 (C-0).
1H-NMR 0 ;¢ (ppm) : 7.71 ( 1H, d, J=5.9Hz,
pyrone-C=CH-0), 7.13 (1H, m, C=CH-C), 6.40 (1H, d,
J=5.6Hz, pyrone-CO-CH=C), 2.87 (1H, dt, J;=5.6Hz,
J2=1.5Hz, myrtenyl-CH<), 2.58(2H, q, J=5.6Hz, -CH2-CH3),
2.57~2.43 (3H, m, myrtenyl-CHz-), 2.19~2.14 (1H, m,
myrtenyl-CH<), 1.835(3H, s, -CH3), 1.23(1H, d, J=9.5Hz,
myrtenyl-CHo-), 1.22 (2H, t, J=7.6Hz, -CH,;-CH3s), 0.87
(3H, s, -C(CHs)2).

13C-NMRJ S0 (ppm):171.98(Cs)), 162.59(Cs), 162.32
(Cao), 153.72(Cw»), 139.66(Cs)), 138.17(C(»)), 187.70
(Ce9), 116.45 (Cv), 41.22 (Cs)), 40.06 (Cqy), 37.73
(Cw), 32.40 (Cw), 31.15 (Cq), 25.75 (Ce)), 22.20
(C), 20.84 (Cm), 10.74 (C)).

MS m/z (relative intensity %) : 288 (M*, 52), 149 (87),
141 (26), 93 (100),

IRv ;2 (cm'1) : 1765, 1663 (C=0), 1246, 1169 (C-0).
I1H-NMR 0 ,.¢'* (ppm) : 7.67 ( 1H, d, J=5.6Hz,
pyrone-C=CH-0), 6.40(1H, d, J=5.6Hz, pyrone-CO-CH=C),
5.26 (1H, m, cyclopentene-C=CH-C), 2.76 (1H, dd,

J1=14.9Hz ,J2=4.1Hz, cyclopentene-CH,-), 2.55 (2H, dd,
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4B :

J1=14.9Hz, J»=11.2Hz, 2H, -CO-CH,-C), 2.41~2.33 (1H,
m, cyclopentene-CH<), 2.26 (3H, s, pyrone-CHs), 2.06
~1.98 (1H, m, cyclopentene-CH2-), 1.63 (3H, s, -CH3s),
1.05 (3H, s, -C(CHs)2), 0.83 (3H, s, -C(CHs)2).
13C-NMRJ $28" (ppm):171.90(Cwn), 170.01(C0)), 158.53
(Ce»), 158.67(C)), 147.34(C(2)), 138.61(C3y), 121.38
(Cw), 116.54 (Cn), 46.81 (Ce2), 46.02 (C), 85.41
(Co)), 34.70 (Ce)), 25.583 (C(n), 19.94 (Ce), 14.99
(Cw,), 12.62 (C).

MS m/z (relative intensity %) : 276 (M+, 81), 151 (6),
127 (100), 108 (76).

IRv :%7(cm-1) : 1775, 1740 (C=0), 1152, 1094 (C-0).
IH-NMRJ ;o' *(ppm) : 6.03 (1H, s, pyrone-CO-CH=C),
596 ( 1H, s, pyrone-C-CH=C), 5.25 (1H, m,
cyclopentene-C=CH-C), 2.65(1H, dd, J;=15.1Hz, J2=4.1Hz,
cyclopentene-CHz-), 2.48(2H, dd, J/;=15.1Hz, J2=10.5Hz,
-CO-CH2-C), 2.33~2.28 (1H, m, cyclopentene-CH<),
2.27(8H, s, pyrone-CH;3), 2.02~1.95 (1H, m,
cyclopentene-CHz-), 1.63 (3H, s, -CHs), 1.04 (3H, s,
-C(CH3)2), 0.83 (3H, s, -C(CHs)2).

13C-NMRJ S0 *(ppm):169.39(Ca0)), 163.25(Cs)), 162.84
(C@2)), 162.74 (Cs)), 147.41 (Ce,»), 121.04 (C(p), 100.99
(Cw»), 100.59 (Cn), 49.87 (Cq2)), 45.97 (C)), 35.49
(Cw), 25.41 (Cm), 20.04 (C»), 19.81 (Cw)), 12.57

(Ce).
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MS m/z (relative intensity %) : 276 (M+, 11), 151 (386),
123 (13), 109 (100).

4C : IRv X% (em'1) : 1767, 1663 (C=0), 1244, 1163 (C-0).
lH-NMR 0 ;,5'* (ppm) : 7.70 ( 1H, d, J=5.6Hz,
pyrone-C=CH-0), 6.40(1H, d, J=5.9Hz, pyrone-CO-CH=C),
5.26 (1H, m, cyclopentene-C=CH-C), 2.76 (1H, dd,
J:=15.0Hz, Jz=4.1Hz, cyclopentene-CH:-), 2.59 (2H, q,
J=7.6Hz, -CH.-CH3s), 2.55(2H, dd, J;=14.9Hz, J>=11.2Hz,
CO-CH:-C), 2.41~2.35 (1H, m, cyclopentene-CH<), 2.06
~1.98 (1H, m, cyclopentene-CHs-), 1.63 (3H, s, -CH3),
1.24 (3H, t, J=7.6Hz, -CH2-CH3), 1.05(3H, s, -C(CH3)2),
0.84 (3H, s, -C(CHj)2).
13C-NMRJ S28 " (ppm):171.74(Cw»), 170.15(Caoy), 162.52
(Ce»), 158.80(C(2)), 147.35(C»), 137.50(C»), 121.32
(Cw), 116.48 (Ci)y), 46.81 (C2), 46.01 (Ce), 35.39
(Cw), 34.71 (C»), 25.53 (Cm), 22.17 (Cw), 19.95
(C), 12.62 (C), 10.79 (Ce»).
MS m/z (relative intensity %) : 290 (M+*, 66), 151 (5),

141 (100), 108 (60).

3. Ay i kPR

3.1. RY-—mEHEER (AREMEARE)

LtEYMIA~4C 2 72 b 2HOLWTHERBERRHFERL., Z0ORK
ImL % 5 # (Advantec No.5A ¢ 90mm) KW TEHF LD BH ., 1
REBRZ L2, R, »RzBHALBERZAMIC 2 2 i L,
NI EHRRT =N 0E2BRELTHRRL, 3 HA%2 7Yy i
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THUL, BER 256°Clc88wT, ¥+ Ha+ %= (Tyrophagus
putrescentia) X AE LAV 7 LA KEBEKR TEE %2 84%R.H.
(relative humidity) . 2+t a % & ¥ = (Dermatophagoides
farinae) MBI F PV VL KBBRTEEZ T5%RHICHFHEL
772V NVEBEBERNICREL, 24 BEARIC Yy 72HE. £&
BHETICTERA# TR 2R B LRSS R LIUVEES
—BERAEBEL, ¥ BABXELTCEAZREEL Tl v AK
TRAKOBEEZTLVRATROFH 2RO, TROFERXIC X ) #
ERTHERZzEMHL =,
MEXORTCR — FABX DR

S (o) = 100
AERTE (%) 100 — ENERRX 0T R *

(RERCENCAL FRADOHA, MIERTE=0% &7 3)
¥, ¥HHEHEE (LCso, 50% Lethal Concentration) I,
7uEy bEGOZEMA LML &,
L. MAST_BZHALAREHEL VI —DSAFL. 79F 7 —
kRRXestticBwTAYV Vv VBT ERXSTEHBRAN M %
HEL, ERABLTYVwR 0 2MHAL -,

4. WRBIUEE

4.1. & B E B
TTKEESRBREBYV VRBIUDI A" X -+ R _AICHE
PLBEZETH2LAVOEREEBNIC. BEDE /) T AR/ A4
FORISEIcEr Y Py 8LUOERYS VEO2HEAL LAY R E
ML, ZOKBryrary=itfartavtsy=icxlL,
EZLVWBRHNEEMREZ2REER T2 2HELZ, LLL, T0sid
BMEOERY =K (=FAv, FARXL+Y, ¥ 7 X FA 22— 00E)
KRNI, Bt obr2EMBENCRERSRE TH L, &
I, FPoHREHEEERES IOHRUNECIREIENEZ O N
50 C. A—FEAEZSHDEBLEATZ L. ZOoRAICEIER2FD
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BFRHEBENTSE, 2O Lo, F2BBR., BRITOWTIE,
RRAADOHALST, ZTHHPLEDIZMLEND 5,
ZIT.5HEFLEERELT, ATANMERIL—N=-LLTE
mERICHFRAIN, A, BRIV A v UyBEHRLLT
streptose DO ICHAHI N3 IL P — L A ELZ0EBILEYTH
4 Fuxsyr-6-X2FL-2-F¥uaryrBIFL2LF—LC%,
E/)TAR)AFORERNLZERZET2HLEYTH S 1~4 DMl
$iz, Figure 27 R LT AT VMR ICEDEAL 72,
4.2. 4 Yy 1% FF 4
Bonk{btEYW IA~4C KOV T  HEERTH I Y F 2 )5
—SRBEUFatrba eSSt TRy EERABREZERBL B
K% Table 21 8 KUV 22 1R L %,

Table 21 Miticidal Activities of 1A~ 4C for

Tyrophagus putrescentia.

H 0,

Compounds Revised death rate (%) Lng

102 05 02 01 (g/m?)

1A 5.0 - - - >1.0
1B 69.2 475 13.1 04 0.47
1C 134 - - - >1.0
2A 8.4 - - - >1.0
2B 5.7 - - - >1.0
2C 0.0 - - - >1.0
3A 26.3 18.0 34 00 3.35
3B 259 233 141 118 9.11
3C 6.5 - - - >1.0
4A 0.0 - - - >1.0
4B 0.0 - - - >1.0
4C 0.0 - - - >1.0
DEET?Y 455 205 7.2 - 1.46

a) Dose (g/m?).
b) N,N-diethyl-m-toluamide.
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Table 22 Miticidal Activities of 1A~ 4C for

Dermatophagoides farinae.

H 0,

Compounds Revised death rate (%) '-ng
109 05 02 0.1 (gm?)

1A 7.7 ] - - >1.0
1B 100.0 1000 586 3.3  0.18
1C 26.0 - - - >1.0
2A 0.6 ; ; - >10
2B 95.1 72 00 00 060
2C 0.6 - ] - >10
3A 0.1 - ] - >10
3B 992 316 00 00 049
3C 0.0 ] - - 10
4A 0.0 . - - >10
4B 0.0 - ] - >10
4C 30.0 - ; - 10
DEET® 672 189 00 -  0.79

a) Dose (g/m?).
b) N,N-diethyl-m-toluamide.

& 1B, ¥ rFHFaFr¥F=icxd L. BHEE 0.2g/m2ic B
WT, WIEFRTED 18.1%% 7L, KM TH 35 DEET X Hh v R
HhBYyI_FENEZ 2D, —H. L&YW 1B, 2+t
a7l L THh, FERCRBEFLZR Y —EE2RBRL., EAHAR
B 0.2e/m2iCBEWVWTHHENRTEN58.6EmVHZRIL,. FEL W
RY-_FElEBHE Lz, 20oiolbaHoh T ILEY
2BBLXU 3Bttt avedyoicxL <, K&\ TH 2 DEET
SOV LB LEBRY—EENH L L2ROE, CORBLY ., 7T
Aary=icLTiRtaEY 1B »EARE 0.47g/m2?2 23R L.
DEET LD b RIF L ¥ EBFAMEE R L, . a3t tavsy=
X LTl b&® 1B, 2BE LU 3B DEET S Hh b RIFTHDH
EXIC. kédY 1B B EABED 0.18g/m2DfEZ2 7 L. TRMT
H% DEET S Wb FEFLLRFLZEBERKMEZTLL, SEROILE
IR TR FERENREZHEREBEZESVT 2> —EOWER
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REHBRLELEIS, — ok, 2BEHEOF = I L
TREORFREEBREETZIEZHOLICT B I ENTE L,
FHR . BRERBABEERE)  TARI AF2Z2REETZIHEAD 2 013
“RALLEYTHY BRI _EHEEFRCRIITHEEOHESEZRE
THILENTE LEBELESERRICN T 2HEEOH? S b H
KHdZ BB IN. Thbb . SEAAERLEZLELEOFTY,
4-EFEFT-6-2FN-2-¥uryBLtoaERYIc., RFLRIENH
PRETIHEAVPDIZ I EBbh o, 2O LR, FFARICH T
ATNREEEZETE27 7P BEVPEREORRZFTRL T3 D
DEEZTVS, ¥4, k&YW B R 774 7L X R %25
SfbEPeLe It HYUL TVBE I Ehs, Yot L TR X —
BHE#25 2RI L. FBICESLTWEDOTIREA2EHEL T3
SEHAERL{LERI N u Y r 2 EoFEEEE2ERA LAV LD
O RROBRST—HIDOIRBIBINI2BRBIIBLTHLLHED
THENS, LK, LAY IBIc2>w Tk, ¥FHaFr¥=kk
Cattbavbed—0lADY=itN L TRBRELARY = EELR
Dol o BEARSF_HLLTONABHFETEZEZ DD L
BEbh s,

5. BEH

E/TNAR)ALAFPZRET 2 48H (1~4) Z2RBELE L., fI#HC
BERENLECHERAIN, LWV LXLEoFVIEOE R VH (A~
C) ZBEALLEAINFZRATNVMELEY 1A~4COERZ TR - 72,
BohAERICOVWT 2 oV HitH T 238y —Fm#HR
BrERBEL. UTORRZ/ZILBTE R,

(1) (k& 1By FH aF+ ¥ =icxt L T LCs02380.47g/m2 % 7R
L7 £/, aFbaye¥y=icxd L Tid LCso2° 0.18g/m2% 1~ L
7o 7. t&YW 3B idaJtkbavb¥y =il TiE LCso
0.49g/m2 2R L7z, Bl#AL L CHIKRIN TS DEET & h Ehn
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RV _EEZRBRATLZILZRARVETL 2,

(2) BBy ENBOONLLLEDIZ. I 22 Fe X
Ve AFN-2ER Vv EHEALLLEYTHY, REFEEAROME
Bt . AECEALLZATAVEELFLIIERZI NS 7 v
BEOHEBBLETHLI LTI BREINT,
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FIE K &

AKRYVHBERBR2OBREREL2SEXA T .KMictTRERBGTRELEY
BB OHPICEETSE CroPE/  TAUR) A FEZRBBLEL.BELAD
BRHEZHEAL-FHLEYZERA L AZ. SIS KHFHAZRMAEEZH
Wit KEfEFRIIN T2REAEREABEZILCONEEERR R
GV ILREEERB LR EFOEYEHER IV v T2 EBL 2, %
.ZNZhnoFHERRICHNT2BEHBEEIC DV TH Y TR
L7,

I. 75 VvB2EALE{LLEoEYERE

EABETHIE/ TAR/AFOBVIZIZES =R ICHN
ToEHBEEII DLW THS»ILT B3I Lt 2EN IR 2T -
o Tbb  BERELTREBENLZHADI2VIIRAE /74
A FPBIUZ0EBRLEYEZAY, AIHEoERELBLE L T, 20—
E—DBERBRDTHI2 7N 7YUNANATHY Y (Bl&:a2—k—2
WAhATE ) xBALRL I6BEOFAZRATVILLEMDODAR E T
v, BY_ERERBRET Lo, ZOBE. BBIIAXVED 3
WIRZT—FNVEDEILEBEEF2AETILEDICRELRESY
SHREPERBEITIZILEIROOh Lok, —F. BIBEOMHEICY
WZ7IYNTIVEEEALL I6BEHO7 I FRILAMEARL &
FomRBRErEREL BEBREOHBICI IR RN T 2 #
HoBEMHBEEICL DLW T HETENLALLEIA XAV TY U FR
LEVDODAB . 7IVvRILEVEIVREFLBR YR E2RET S Z
EXHSLII ok, 2OM, PTHALAZ AR ERINTEZZA2Y —=
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3D

T.p. : LC4, 0.059g/m? T.p. : LC4, 0.057g/m?
D.f. : LCq, 0.325g/m? D.f. : LCy, 0.173g/m?
0.b. : R.D.R 100.0%(5.0g/m2)

O

6D

T.p. : LC,, 0.076g/m?2
D.f.: LCy, 0.176g/m?
0.b.: R.D.R 100.0%(5.0g/m?)

5D

T.p. : LC,, 0.053g/m?
D.f. : LCy, 0.283g/m?

R.h. : R.D.R 20.0%(1.0g/m2) S\/w
C.p.p. : R.D.R 100.0% (5.0  /one mosquito)

Figure 28 The compound which expresses good physiological

activation.
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EERBEE2 TRk, ZORBE,. (A-H-RYVIFIT7ALFEF26H
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B7NVENZATUVETH>TDHD R _EURRTFEOBEHFHICIIHE
PRIEFERWIEDBOLYLoL, TR, CTATFLA—DHEIZ &
ZEHOBMBOBRBETZENIZ., (A)-(H)-RYFF7NVFEFDOHER
HHETC.OTATLA—DHEARILDH B(S9)-C)RYFT7NLTEF%R
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R, KBEHE®E (0.2~0.1g/m?2)

KBV THHEEFRR,RETDH

(R-H)RYIFTPZPALTFEeFV2oFEHLLLLEYVOADY, BRSY =
EHEZHEEITBZIEMBHLIIES R, 20, £ 2T VL ELEHREL

FIZXNT B3R Y —=v7ic8WTH,

(R)-(+)-_XY 77V FT EF

POoFHELLFALZATALAHRI. P PEBRERECHLTR
HFLEEEZRE T IEZRVWEL &,

D.f. : LCqy 0.17g/m?
P.O : inhibition rate 83%(Conc.100ppm)
R.S : inhibition rate 68% (Conc.100ppm)

O\ S\/

H
Y
(S)-3a

D.f. : LCy, 0.11g/m?
P.0O : inhibition rate 96% (Conc.100ppm)
R.S : inhibition rate 77% (Conc.100ppm)

(R)-3g

D.f. : LCgy 0.11g/m?
P.1: inhibition rate 83% (Conc.100ppm)

i

I

)

(S)-3¢g

D.f. : LCs, 0.19g/m?
P.1: inhibition rate 83% (Conc.100ppm)
P.D : inhibition rate 72% (Conc.100ppm)

Figure 29 The compound which expresses good physiological

activation.
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m 7IvH2EALLILLEDOEYEH

¥Yr 7379z ORBMRITHZ(O)-H)-ANFVyENRERMEET
ARZ7IVIORBEMBETTHZR)-C)-AVEYyERAWT, 20
HICPT7TLVEIAVLT7IFZEAL., 2R EZET 2 10EEOY L
TRBIV7IFRLEVOGRZTEV . ZORY _HEEDRER
ML ZO0RB.AENIIERELZO-(HD-E2ET2HEM.
(R)-C)E IV bRELBRFFEEZITHEKCS 2 I ERWEL
e o 3 MIBHCEALLEBREOHBICL 2R Y —HEEOMSB I,
HEIA[KEICERT 2 I LR REIN, 20D R T Y —= ¥
JELT. REEERABRZG oA . 77X L Py EILH
LTRHFZBREBREZZTILEDEZRVCET I LB TE L,

(U

[

\,/\
| D.f. : LCq, 0.372g/m?

o AR : herbicidal activity 8(Conc.50g/a, pre-Treatment)
DC : herbicidal activity 6{Conc.50g/a, pre-Treatment)
(3a) SV : herbicidal activity 8(Conc.50g/a, pre-Treatment)
o]
|
N
O D.f. : LC,4, 0.063g/m?
‘#
H EC : herbicidal activity 4(Conc.20g/a, pre-Treatment)
AN (3e) MV : herbicidal activity 6{(Conc.20g/a, pre-Treatment)

Figure 30 The compound which expresses good physiological

activation.
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FTuXR= -1 7u~"FLryALRUVBOUR-G)-IALTFIILVEE
FUOH)-a- vy 7LV BrErHW. Z20BBORISEIZS I X VK
7L—N—THEBEFEHLLTIHFAHINTVLEZ 2L —LEZDHE
CiEPEoRBT, 12 BEODru v HE2HEALLAILERZRT
mteaEmEERL. RV —EEREBE2 T 2ok, ZORE. BHHRE
HEROBHICI . AEICEALLZZRATFALERGLHFAZILERI N
o 2 P oBEPEETEIEBRRI N,

0]
? =~ "0
AN 0 =
1B

| T.p. : LCq, 0.47g/m?
D.f. : LC4 0.18g/m?

Figure 31 The compound which expresses good physiological

activation.
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Summary

Through the year, temperature and humidity in recent
residence environment are kept constant. For human being, this
is an environment which is easy to live. In the same way, one of
the sanitation vermin in the house, Tyrophagus putrescentiae
and Dermatophagoides farinae can breed very easily in this
environment. It is considered that the bodies and excrement of
these vermin includes Allergen which is a cause material of
allergy disease. Allergen causes dermatitis, asthma and allergic
coryza or conjunctivitis and this effect is yearly increasing.
Especially, these symptoms are serious problems for babies and
infants since they have poorer immunity ability than adults.
Therefore, finding a way to restrain multiplication of ticks
effectively in residences is urgent. There are physical way and
chemical way, to restrain ticks. The physical way is to lower
temperature inside of the residence by improving airflow or dry
the residence by sun. The chemical way is an extermination by
‘sprinkling medicine such as evasion medicine. The physical way
is safe but takes time and effort and the chemical way is handy
but there is a concern of harmful effect to human body and
environment. Recently, organophosphorus, carbamate and
pyrethroid insecticide are the mainly used insecticide. However,
using large amount of organophosphorus insecticides and
carbamate insecticide repeatedly has a possibility to cause
nerve toxicity. So that switching to the substitutive goods will
be needed. Also, pyrethroid insecticide is often seen on the
market since they have higher safety than organophosphorus
insecticides or carbamate. However, there is a danger that if

even very small quantity of pyrethroid gets into trachea, it



might cause pneumonia. Furthermore, DEET
(N,N-Diethyl-m-toluamide) which is also a chemical contained
in goods on market causes toxic symptoms to the skin of infants
and mental illness to adults. For these reasons, developing a
new chemical which can substitute these chemicals mentioned
above is an important issue.

Therefore, with considering the low toxicity of natural product
origin element, a compound which is led by monoterpenoids was
synthesized. Monoterpenoids is taken from the essential oils
element; it can be supplied steadily with a low charge. And a
screening of the compound was done to see the possibility to
create a new medicine against the house sanitation harmful
insects. In the first knot, the expression of the miticidal effect
by the difference in terpenyl frame which is a main chain exerts
on the tick was examined from the structure correlation. And
also, the structure correlation to the effect by the functional
group difference of mercaptans and amines which are expected
to show an activated expression was examined as well. In the
second knot, the structure correlation of compounds which were
introduced thioesters in the side chain was examined. As well
the power of the activated expression by the difference of
diastereomer which 1s a main skeleton in monoterpen
compounds was examined. In the third knot, the structure
correlation by the optical isomerism which was introduced
dialkylamides was examined. Furthermore, the power of
miticidal activation by the difference in the functional group of
the side chain was examined as well. In the fourth knot, the
structure correlation to the miticidal effect of the carboesters
which was introduced pyrones was examined. Moreover, each

activated expression of the good result, which I had expected,
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from the physiological activated screening toward the new

compounds which were obtained in each knot was also examined.

I. Physiological Activity of the compound which introduced

Furans

A research to clear the structure correlation to the miticidal
effect by the difference in the basic structure monoterpenoids
was done. For the main skelton, typical open-chain or cyclic
monoterpenoids and that analogy compound were used. 16 kinds
of thioesters which introduced furfuryl mercaptan (coffee
mercaptan) which is the incense mind element of coffee were
synthesized, and miticidal activated examination was done as a
functional group change of the side chain. As a result, good
miticidal effect was not recognized in the compound which had
oxygen atom such as oxo or methoxy groups in the main skeleton.
Also miticidal activated examination of a 16 kinds of amide
compounds which was introduced furfurylamines in the side
chain was done. And the structure correlation of the expression
of miticidal effect by the difference in the substituent was
analyzed as well. It emerged that thioesters expresses better
miticidal effect than amines. In the screening of Culex pipiens
pallens, a compound wich expresses good insecticidal activation

was found as well.

II. Physiological Activity of the compound which introduced

open-chain Thiols

The structure correlation by the difference in the substituent

which was introduced in the side chain of the main skelton,
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monoterpenoids, was examined. For the main skelton,
(R)-(+)-perilla aldehyde which was the chief ingredient of
Perilla frutescens was used. 10 kinds of thioesters were
synthesized by the response with thiols which contain 6 kinds of
alkyl group or 4 kinds of alkylester group in that side chain, and
miticidal activated examination was done. As a result,
thioesters led from (R)-(+)-perilla aldehyde was not influenced
its power of miticidal activated expression by substituent of the
side chain if it was alkyl group or alkylester group. Moreover, to
see the examination of the miticidal activated power by the
optical isomerism, the activation of (B)-(+)-perilla aldehyde and
(8)-(-)-perilla aldehyde which was related to diastereomer, and
thioesters led from (8)-(-)-perilla aldehyde were compared.
Consequently, high miticidal activation was observed in the
compound led from (R)-(+)-perilla aldehyde in the low
concentration area (0.2-0.1g/m2?). And in the screening to
Pyricularia oryzae, good anti-fungus activation was found in
thioesters led from  (R)-(+)-perilla aldehyde toward
Phytophthora infestans.

I. Physiological Activity of the compound which introduced

Amines

Dialkylamides were introduced in the side chain of
(8)-(+)-carvone and (R)-(-)-carvone which is the essential oils
element of Carum carvi, and amides and ureas with 10 kinds of
optical opposite sex was synthesized. And their effect on
miticidal activation was examined. As a result, a compound with
optical activation which has (8)-(+)-derivative has a tendency to

show Dbetter miticidal activation than a compound of
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(R)-(-)-derivative. Also, it was suggested that the power of
miticidal activation by the difference in the substituent which
was introduced in the side chain was originated in the vapor
pressure of the side chain. For herbicidal activated examination,
a compound which showed good herbicidal activation to

Amarmnthus retroflexus was found in other screening.

IV. Physiological Activity of the compound which introduced

Pyrones

Carboesters which introduced twelve kinds of pyrones were
synthesized, from compounds of the typical open-chain or cyclic
as monoterpeniod, (E)-3,7-dimethylocta-2,6-dienoic acid, |,
(8)-4-isopropenyl-1-cyclohexenic acid, (IR)-(-)-myrtenyl acid
and (+)-a-camphorenyl acid were reacted with the side chain,
maltol which is used as flavor and the resemblance compound of
maltol. And miticidal activated examination was done. As a
result, it was suggested that to the power of insecticidal
activated expression, ester combination need to be introduced in
the side chain, and a newly formed lactone structure was

necessary.

Monoterpenoids, the starting material in this time, is
contained in essential oil, and had been used as a medical
treatment for several thousand years as aromatherapy. In the
present condition, compounds from the essential oils which their
safety are established are used as a mixing material of the
flavor. By this research, a new compound was led from
monoterpenoids which its safety was confirmed. It was found

that the compound expressed good insecticidal activation in the
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lower concentration area than DEET, the goods on the present
market. Furthermore these results could be important
information for the development of new use to the high value
added fragrance with precious natural aromatic or composition
aromatic as well. Also, from the safety point of view, it was
suggested that chemically modified natural origin element,
which is the mixing material of the flavor, have possibilities to
reduce and restrain the amount of usual insecticide. Thus, this
research widens the new use of aromatic spreads and suggests
one of the important information as a guideline on building
chemical structure in the development of medicine from natural

material in future.
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