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Herbicidal Activity of O-2-Naphthyl N-(6-methoxy-
2-pyridyl)-N-methylthiocarbamate, TU-23.
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Herbicidal activity and behavior of TU-23, O-2-naphthyl N-(6-methoxy-2-pyridyl)-N-methylthiocar-
bamate, were examined. TU-23 exhibited excellent herbicidal activity to control paddy field weeds such as

barnyardgrass, umbrella plant, monochoria and tooth cup in the pre-emergence treatment under paddy field

condition and showed almost no phytotoxicity to 2-leaf stage of transplanted rice plants. In the

post-emergence treatment, TU-23 exhibited good activity against early growth stage of barnyardgrass. In

addition, TU-23 had low mobility in soil and a good residual activity.
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B, TyFr—v  oEREETAI LA GICLY
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FBABIZBWTEED 0-2-F7F N F4h—_" 32—
FARERNKEBERE THL / E I LT RS
COMEZRLTRVWBRESREERL, 1 oBEKfE
REEEREAY, L0 ENERBEER 2RI
LERHLEY zo—Boltdhor T, 0-2-+7F
WV N-(6-# F%F2-2-Y PN)-N-AF)F+H—1
A= (), 22— F&S TU-23 2%, BHEBREFON
FAI-THEEARLTLENREEETR L.
AT, = TU-23 2B L CTREEM & EREM
PR LR ERET 5,

2. % B

) 2

EH LIcibemoEs IR X PMR x~7 b
MZEVHERLE, IR 27 Az EEHENR
IR-400 B &# AW THEIE Lz, PMR 2<% b ZHA
S¥8 INM-PMX-60 %% 7= Varian ##¢ EM-360
BEBAv, TMS 2NEEL L L TRIZE L7,
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TU-23 o&RIT Fig. 2 KFRTEBRICL D T-7,
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Fig. 1 Structure of f-NAC and TU-23
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AE 200ml DOBEMESHAA—-NI v—-Ti, 2, 6-
Crmaery Y 25.0g (169 mmol) L£40% A F 17
VKB 60me L E AN, EEESERLALNS 120°C
THEMIME Lz, BAERAEL, NEWERSIEAL
TR ZERL, XKLz, ZoBERpE~xH
CTEERTAIEIREY, 2-7mm-6-AFAT I/
vy Yy (M) 22.7g (159 mmol, IXFEWM%) 2, BE
fEdL LTHEZ, B 63.5~64.5°C

IR vEB:cm~—1: 3310, 2950, 1595, 1450, 1420

PMR é=ppm (60 MHz, CCl,): 2.85 (3H, d), 6.10

(1H, d), 6.40 (1H, bs), 6.43 (1H, d), 7.25 (1H,
t)
TESW H¥E : C, 50.41 ; H, 4.99 ; N, 19.73 (%)
HEE : (CH,CIN, & LT)C, 50.54; H, 4.95; N,
19.64 (%)
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AF 7= 60me & Ah, FEERESLLBEL 140°C
3. 5E5RMER LTz, wER, BAE L THEMERGIR
BL, BEEASY /- NV THELTRRIIMA . BE
EFRETIEMBLE, BEEBT3ZLickY, BE
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Fig. 2 Synthetic route of TU-23
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mAAA S (V) 32.5g (146 mmol, IRZ=ET73%) 2 G
fEdh&e LTR7, Bl 72.5~74°C (CHBrME 75~76
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NECEEE L, BBWEN T LI uw NS5
A= (VAT N, NCECBR) CERLT 0-2-+
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7ol DHDD—HET & h o —~FH L LV BESL,
Bk EEx, AhA 95.5~97°C

IR vEB cm~!: 1600, 1455, 1415, 1365
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N, 8.64 (%)
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Table 1 Herbicidal activity of TU-23 under paddy field conditions
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* 0=no effect, 5=complete killing.

0.s.: Oryza sativa, E.o.. Echinochloa oryzicola, C.d.: Cyperus difformis, M.v.: Monochoria vaginalis, R.i.: Rotala in-

dica, S.j.: Scirpus juncoides, C.s.. Cyperus serotinus, S.p.: Sagittaria pigmaea
** Benthiocarb: S-(4-chlorobenzyl) N, N-diethyl thiocarbamate
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EMEDT YA U (Sagittaria pygmaea) \TIiTiEE A EH
RBdohihoTc, JBEEFHO F4H—F Lt
1Bl Hic/ ETicHT A REDRR TU-23 ©fF
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Fig. 3 X/ ET it T 2REERMBRER LD
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KEDLDTh-oe WhpBFNLE L REFRIOMHRE
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Table 2 (ZR+#kiz, TU-23 BB EAKfECHT 2%
EHEPEDTEL, 1000g/10a OB IETHITE
AMEREZREZ ph oz, TU-23 1 3BHEHBOKIGICH
LTREOLEIM RS BLLTHFTESZ LTS
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Growth stage at treatment
Fig. 3 Herbicidal activity of TU-23 against bar-
nyardgrass
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Table 2 Phytotoxicity of TU-23 against rice plants

Dosage Phytotoxicity*
a.i.g/10a TU-23 Benthiocarb**
125 0 0
250 0 0
500 0 1
1000 0 5

* 0=no effect, 5=complete killing
** Benthiocarb: S-(4-chlorobenzyl) N, N-diethyl
thiocarbamate

Table 3 Herbicidal activity of TU-23
—Effect of depth of flooding water—

Herbicidal activity*

Dosage

a.i.g/10a Lcm 5 cm™
O.s. E.o. O.s.  E.o.***
25 0 5 0 5
50 0 5 0 5
100 0 5 0 5
200 0 5 0 5

* 0=no effect, 5=complete killing
** depth of flooding water
*** 0.s.: Oryza sativa, E.o.: Echinochloa oryzicola

(4) ACRAHDREH

BRREEEZBEOWHROLE % Table 3 (T5RT,

TU-23 BEKREZ2EZ THHE, BERCEHHIL I
LAERD BN, BELBRERELR LK,

(5) FEFOBENME

KFBIC KT 2EED 5V ZEFIH I L 2REHED
ZHFIRE 52 BERO—o L LT, EHO+HER
EOBRERD D, 22 CEBHER* BHAT 5 —oDFE
L LTEEFROBEMICSWTRE L,

TU-23 o+EHOBEIL, Fig. 4. IR THEY / Fx
T BRICTHAELZER, ZEEHF 1~2cm k1T
DEETIZIRLAERD bR h o, WERI -
DREFIZLTEERE O~1lcm OWHIc L FE-THY,
TEFoOBEBEIERIMNCABNT SN B,

AE XNz TU-23 X, £DARSHBLERBICH L
BEINTEALEBEZHML, REL T 2HELE
BIHBRT b0 EZ6NDB, T, EFNLEOD
CEBIZE E% Yy, BEABORBIZE TEBE LA
ZkiE, TU-23 PBEKBcRELIZILALSEZRL
BHO—DIZETONG, & LICERBLECHBE

100
TU-23
(%) —O0— 300g a.i./10a
80 .
o Benthiocarb*
300g a.i./10a
5
g 601
g
é 40
2
&)
20
0 T T T T T
0~1 1~2 2~3 3~4 4~5(cm)
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Fig. 4 Movement of TU-23 in soil
* Benthiocarb: S-(4-chlorobenzyl) N,
N-diethylthiocarbamate

100
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80

60+

409 —e—TU-23 250g a.i/10a
20 —0—TU-23 125g a.i./10a

Growth inhibition

0 T T T T T T
5 10 15 20 25 30 (day)

Days after treatment
Fig. 5 Residual activity of TU-23 in soil
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Table 4 Herbicidal activity of TU-23 in the field test

Dosage Herbicidal activity*
Compounds /10
a.ig/10a 0. E.o. C.d. Mo. R, Sj.
50 0 4 5 5 4 0
TU-23 100 0 5 5 5 4 2
200 0 5 5 5 5 2
50 0 4 5 5 5 4
Butachlor** 100 1 5 5 5 5 4
200 2 5 5 5 5 5

* 0=no effect, 5=complete Kkilling

O.s.: Oryza sativa, E.o.. Echinochloa oryzicola, C.d.: Cyperus difformis, M.v.. Monochoria vaginalis, R.i.: Rotala in-

dica, S.j.: Scirpus juncoides

** Butachlor: N-(butoxymethyl)-2-chloro-2', 6’ -diethylacetanilide
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