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Fig. 1. Chemical structure of benzobicyclon.
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Table 1. Physicochemical and toxicology of benzobicyclon

Physicochemical properties

Common name: benzobicyclon
Experimental name: SB-500
Chemical name: 3-(2-chloro-4-mesylbenzoyl)-2-phenylthiobicyclo[3.2.1]oct-2-en-4-one
Mol. formula: C,,H,4,CIO,S,
Mol. weight: 447.0
Appearance: Yellowish crystals
Melting point: 187.3°C
Water solubility: 0.052 ppm (20°C)
Vapor pressure: <5.6X107° Pa(25°C)
Toxicology
Acute oral: rat (male, female) LD,,>5000 mg/kg
mouse (male, female) LD4,>5000 mg/kg
Acute dermal: rat (male, female) LDy,>2000 mg/kg
Fish toxicity: carp LCs; (48 hr)>10 ppm
daphnia LCs; (3hr)>1ppm
ADIL 0.034 mg/kg/day
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Fig. 2. Lead optimization converging into benzobicyclon.

NI | -El ectronic Library Service



Pestici de Science Society of Japan

138 /MAEHE—Es

BRI

BREB D EHAERICEIT 2 LI T O REETE MBI A S &
oz,

@2, 4L DB RG 1R N REZ M LEE 5.

@5, 6NNOEBMEEAIHRERX T I3,

@ 3-MADEBRILBARZ Y VA THEAOFEROEAMNRS
n5,

Wiz, MU b UBEIGERT 2 BOKBRE L L ER
fiEowELBEL, WVRoLVEOBREERIT L. =
T, B2U—RELKAALHY A7) v 7BBTREL,
SOV UTINE Y TanFT UBREETVICHINNK IV

FRLENUABEBREEA, 73 /F8EK, mHR )b
HEOERT ) —IVEER, XV ANEBOAINEIVEE
DT OBREEEHR ARSI Uch, WIh b E 5 Ik
LCHEEOWENED STE LD, {LAWE L TREER
bODBREEEAZE LK T Lic, L LS, H—,
TEBTEOYENSR NI E UTHRERTFEML
PeANRINVEDOZAF U r, Lhblt, 7= VFAT
J =z =7 ELiALEY 3) &R Eh, ThEE3
J— K&l

B2, B3IV—FOMAZHLEDLYE, B2V —Fon
NRZNEAET 22 WFF L) =NV —FNVTIRAF T
L7z bd8 (3) RPRIK U CERES (L8817
PEKEBE) ORBLEEHEBENPRED oNLL -T2, —5F,
FAT 2 ) —NEFHORE VB2, 6 fICEREAEAL
ALE @) EREHE ER) mTAtaTEE-7b
OO0, FRE, UHICRKESEESRLON, ChiE4
J—F& Ui

COEMS, BAE DD HAESEERE U AEYRE

aq.NalO4 COOH

DT LT DA, XUV A NVEA I M= b aio
HARE S ITRE LRI AR BRI TE Rk, 22T,
B2 — MREFICRAEESRTOREREFICE#RT 5
ETERSEOHEIED SN DD, EBRIETEHTIRK
RELUTHRET ALEUHBE LN ORIIZH - 7.

M, FA T 2 ZVEGOIKGEETHIT 5 HINTAX
VE VB2, 6-MANBEELBAL T, RIIIARESE
X0 b FREOYHERPRENEMERICIEETH
D, MEBBWOFA 7 2= VETTRAF V7 LIcLEY, ¢
BbbERVYEY s oyhERIE, Wikm BRESE &
Mt B tife 2 R M2 2 ENH L, 2ohiTE
BB P BLE O 2 MBS E LA D IR A NN IC X
D, REMISBREMAE U TBR LY,

Ukl EL, v7uandyd  Homg, X4
DOEHRER, AINVRZIVEOBEIEKOD 3 BENLE VAL
VRN THALSDERR VS EV /o VItE - Eb T A,
FICEERIAD S 3 FENRB L T,

2. IEMELEER

NV EY 7 v v ORMERENESEKE% Scheme 1 128
Lo, BEARMIZE, 347V v 28947 b UBOEKR, X
VI NVERDER, BXUENSDH T VT EHIKR
ZNVEDTRAF U ITNSUE - TNBH, 10 REL EORKIE
THREEZETLIETETHD, 7€ b= bV ILDRMUEILRSE,
DMSO ZHD T EMITITIFE UL WWEHIZHH LT3 4,
ZRROBMBAET A&, JVRVRZ US| RER
R BIDICRBWEE 7265 L EHEFHEO BB
TH-7.

CH2(COOEt)2

(NaOCD) 3 Aczo /Tol MgClz TEA COCH(COOEt)2
cat.RuCl3
CH3CN-CCl4 COOH CHJCN(DMF) C OOH
84% (95%)
coc:H(COOEt)2 cocH
__>p-TSOH 0y ®  NaH (NaOMe)
—————-
MeOH DMSO ol.
COOCH
s 64% (4 steps) COOCH; 73% (80%)
(85%) ) o

GOOH COOH oo TEA

Cl " EDC
4 steps SOCh
— >
Tol.
85%y.
- 4 S0,CH; SO,CHz
0 cl
o cat, ACH 1) SOC12 /CH2Cl2
———— Benzobicyclon
2) PhSH / TEA(NaOH)
SO,CHg
SO,CH,
'} 85% (3 steps) 95% (2 steps)

Scheme 1.

Primary (lab-) synthetic route to benzobicyclon.
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Scheme 2. Outline of the benzobicyclon manufacturing process.
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Fig. 3. Carotenoid and plastoquinone biosynthetic pathway.
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Table 2. Herbicidal spectrum and rice crop injury of benzobicyclon

.. . b) . b)
Application Dose Herbicidal activity Injury
. . ) . .
timing® (gai/ba) BcY {9 My Ld? Cs¥ Sp o)
pre-emergence 200 97 99 99 98 90 70
(+0) 300 99 100 100 100 95 80
600 100 100 100 100 99 90
1L 200 90 99 95 90 85 55 0
+7) 300 95 99 97 93 93 70 0
600 100 100 100 97 97 80

® Parentheses show the days after transplantation of rice. ™ Forty days after application. Rating scale, 0% (no weed control or crop in-
y ty day

jury)-100% (complete inhibition). @ Ec, Echinochloa crus-galli; 9Sj, Scirpus juncoides; ®Mv, Monochoria vaginalis; " Ld, Lindernia

dubia var. dubia; ® Cs, Cyperus serotinus; ™ Sp, Sagittaria pygmaea; ) Os, Oryza sativa cv. Koshihikari.
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Fig. 4. Residual activity of benzobicyclon against Scirpus jun-
coides at doses of 200 g a.i./ha (O) and 300 g a.i/ha (@). Vertical
bars represent +S.E. Open rectangle ([) represents reference Scir-
pus herbicide (1800 g a.i./ha).
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Fig. 5. Metabolic pathways of benzobicyclon in animals (A), plants (P), soil (S), and photodegradation (L).
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Fig. 6. Market trend of benzobicyclon. Bars represent estimated
spray area. Closed circles represent the launched product number.
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