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Abstract : From 4,5-dichloro-2-methyl-3 (2H)-pyridazinone, a series of 3-aryl-6-methylpyridazino(4,
5-¢-1,2,4-triazin-5 (6 H)-ones were prepared in three steps and tested for herbicidal activities. Among
them, 3-phenyl, 3-(2-substituted phenyl), and 3-(2,4 dichlorophenyl) derivatives were found to show
not only a broad herbicidal spectrum against several weeds, but selective activities to such crops as
rice, corn, wheat, and soybean. In addition, their activities as photosynthesis inhibitors were evaluated

by a oxygen electrode method.
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BLTOEPBWA, REAWNLRTORLAEMTH 3,10 €D H b pyridazine Fi2H T2 YTRIEL L TH
FEFEMEE I N TS b OICREH & EYRERBHIO - DICRHTS, fIECETS DL L T, 3-(2-methyl-
phenoxy) pyridazine (—f%44 Credazine), 5-amino-4-chloro-2-phenyl-3(2H)-pyridazinone (—f&4% Pyrazon)
25108 4-chloro-5-methylamino-2-(3-trifluoromethylphenyl)-3(2H)-pyridazinone (—#%4% Norflurazon)
M, $%F &L T 3,6-dihydroxypyridazine (—f}4% Maleic hydrazide) 231 5N T % ,2) —J5 triazine ${ T,
1-chloro-3-ethylamino-5-isopropyl-1,3,5-triazine (—#%44 Atrazine) i3 U & U CTHFD 1,3,5-triazine ¥,
% 12, 4-amino-6-tert-butyl-3-methylthio-1,2,4-triazin-5(4H)-one (—f%%; Metribuzin) Ok 57 1,2,4-
triazine 3B Y H AL, LD OFFICRHES R INT.D Ch oD LA LIHERD 6 RRERRLEYT
BHBHY, ¥EHE 513 ET, pyrazolo (3,4-d) pyridazine FHE &K H 3 i pyridazino (4,5-¢)(1,3,4) thiadiazine 3%
Hikre & ofE4 pyridazine A2 AR U, N HIEELREEEXHD, Ui A 2 WU TRES2HIZA LW
WS BIRSIERS DB C L 2 RHEU 124

AW Gid pyridazine & 1,2,4-triazine HSHE4 L 128 & pyridazino (4,5-eJ-1,2,4-triazine FHEE % &7
U, BREERE, ZTOFEABFO—DTH S LHEEIN I HERBEEIERC OV TR L 120 TZDFERITONT
WET 5.8

LEMDER

Pyridazino (4,5-¢3-1,2,4-triazine %i (V) &, =V F{IiT amino #: & hydrazino 3t %% ¢ % pyridazine %
BRI —RFERZBATHEEONIDTH 205, cNE T, EINC#EZG®HRRSH 1257, Z0 1,2-dihydro
ROERICDNTOREDBHE DA ThH 512, Bk, FEH LI, BOBFKRENDIZY, 4,5-dichloro-2-methyl-3-
(2H)-pyridazinone () & benzoylhydrazide % g% V) v A¥£fEF DMF rFgEinziL 7o FOGIR SO R 5
BIERM E L TIEY V. 2DREELTIC. & CAM, RICHEND &5 R EAEYRTE R LIREER LS 5 N Tcd
T, YO HEORNEGRERZHEFT L, Chart 1 ITRLZREICI YRR BN Z BT A LB TSI, T4D
% 5-hydrazino {& ([[)8> % benzoyl {t L T#87z 5-(2-benzoylhydrazino)-4-chloro~2-methyl-3(2H)-pyrida-
zinone ([[.) ##% T, 6-methyl-3-phenylpyridazino (4,5-¢)-1,2,4-triazino-5 (6 H)-one (V.) ~E3 3D T&h
BoMair b Va ~DOBRIZ A 27 = VTSV 7L 227 ZEREE U CHERNAT 2 HEVRRTH 512,
OB, 7o =7 BRIGT3 ERBHCELL dihydro (k& 2o b D THIKSR (R8BI 2% TET
UizboEBbnb, flid aroylhydrazino (& (Mlv~n) 5  AMICEEFLETHEREK (Vo) 2185 &M
Tx12, LY Wa~n 22500 N a~n OINE LGS %2 Table 1 1WRL 12,

RBRM G KUHFE
1. BREERHRER

BRUIAED Na~n 224 Y VRO 7 L — 2K E U THREEEH G & O EREGEFEBEL, KTHEDR
AR CTARBE L, MR TV -B2RCTEHRML 12,

1) HIBRABICLIRESDRME M 15cm, #% 22cm, EX6cm DT I RAF v JBOFCRE U o BB
AN, 4%, 2€x, XevnN, A¥VYTY, A7 HY, AXYba, NFEAXY, ARFTVEREL, K
1.5cm AU 1O L ERAVFEDE & & 725 & S WL BREAH G L 1o, 4 BREKC, 1 46 XORHEM
LIRS % BRERNR B BB CREOBIEL 12,
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Table 1, Physical properties of J| amd [V
2 8 Xn
c1 N
- s
NHNHCO N~
m v
m? R
Yield mp b) Yield mp b)
NO. Xn (%) (°c) Formula (%) (°c) Formula
a H 76 242-243 C]ZH”C1N4O2 75 212-214 C]ZHQNSO
b 2-Br 62 238236 Cy,H BrCINGD, 59 175-177  Cp,HgBrN0
¢ 3-Br 66  224-225 . 65 196-198 "
d  4-Br 71 258-260 " 69  268-270 "
e 2-C1 62 233-235 C12H10C]2NAO2 57 177-178 C]ZHBC]NSO
£ 3-C1 69 244-245 " 68 212-213 "
g 4Q 50  255-257 " 71 263-264 "
h 2-F 49 208-210  Cy M CTFN,0, 58 159-161  Cq HgFNGO
i 2-CHy 61 253-255  C,4H),CIN,0, 52 142-143  CqgH NGO
j 3-CHy 54 215-216 " 60  235-236 “
k 4-CHy 60 260-262 " 72 225-227 "
3 2-0CH; 55 215-216  Cy4H;3CIN,0, 54 175-177  Cqg NGO,
Mo 4-0CH, 57  259-261 " 67 257-258 "
no2,8-Cl, 63 233-235  Cp,HoC1 N0, 65 176-178  CypHC1 NGO

a) A1l compounds were recrystallized from EtOH except IVb, IVh, and IVi
(Zgo-PrOH). I were all colorless needles and IV were yellow or
golden-yellow needles.

b) A1l compounds gave satisfactry elemental analyses for C, H, and N
within * 0.3%.

2) EELBICLIREMNRME 1) OBALERSERET, 44, BIOMTREAL 6 MOMEDET %
FNZENAEy MRICERL, SEYS 2~ 3EINGEL I E &, XER~ZRZHAL, 4ERRCHREDR Z2¥H
EFIELENEL 12,

3) {EMmiCxdd 5 B@IRERER 1) OBSLRAESERFIC, hyToay, 34X, A-AF, YNVFL X
4 ZDEFRENEFNAR Y MRUICHEREL, S 2~ 3EINEL 12 & XEFER R B HEL, 4 BARICHK
EIHR 2R T EORTEL 12,
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) HEmE

R REH () oml 12U, FEOBEE, HHULEIK M LR
5 00%LLL (12 & A & 524 ) 35 & CUTALERIX O 4 R B 2 HE L C RO RIC
: 70~90% LY RDILLDTH 2,
3 40~70%
2 20~10% —— WX D AT
. 10 BERCE= (1 —mmmic o Fapieeaa )< 100

70

0

5%UT (BEAEHNLL)

2. L& N. OAERBEHIORE

HBAE 77— sREAEAER (Rank Brothers ##l) 2, 5 D0 [ERIEEMEIC L 2 READLE
IRBLE I OBE | CHEL TR R (T2 120 BEHENELTHA X (= 4), 44 (5hvSy) i8S, ThZ
NOWELAEFE 3mm DY — 780 FTH LRI S D %20 &L, 50mMHepes ##K (pH7.2) 3ml & & 3
R EIE T 2, R, WERSL, 9577 lux OXEBEU 008 b BT AN L TR #ET 3, D0 T
0.625MNaHCOs % 0.1ml iz THAL 2B S48, Tiuc X 2 AR 2 7 & — MR 20 1IaORIGKE
ik 8 /& U, NaHCOs TEA 1380 5 2 PO F & — b DBl X 2@, T OBKEHEE Z23EL 1o €10, Jiv
L&Y ITERE CRURS RN RRE RAPITRA L 72,

BRHEIUER
1. REEARR

Hys & EEO MBS R BHILEE (pre @ FEIFATILEE), UL (post @ FZFWRME) & 3 Table 2 I/RT LI,
HAE 0.63kg/ha iICBW\ T, EEHMEK Vo A0 b e ~NvF 2K Neo Ne, Va, 05 - 2 b3, B5X02,4-
U o nViR N ICHEERTET 2B VCRERESED bl —H, 4 4 (A) TNTIHER2HTHS &, LBILH
AT Vas Ve, Va 25, 272, FELFIZBOTE, V. 0AD, 1 A0OEFREEZSIITI RO L
BAL 770 738, MERG~M 3, TheEh, 2= (@), rev (M), ¥y s+ (I), 271¥ ), 2XY
ta (K), "n&&2xy (L), BLTA42H07Y (M) Thib,

DX, F=uadv (B), 34F (C), A—a¥ (D), vvyas (B), 54X (F) & &ofbo@Bicdss N
DEBIT OV THENL 77, Table 3 127R9 & 5z, Table 2 TOHifiR 0.63ka/ha X h Zi~ 1.25kg/ha, & 5Tk
2.5kg/ha I HIIIL € & Wiz £ B~F U THO T UnEH 2 HEL L0 L2580 511, R EERE V. i,
F o N BRI A RN ESHELER 5T,
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Table 2. Herbicidal activities of |V against weeds

Dose Plant®)
No. X, Method®) —_ e e
(kg/ha) A G H I J kK L M
Va H 0.63 pre 0 5 5 5 5 5 5 5
post 0 5 5 5 5 5 5 5
Ve 2-Br 0.63 pre 0 5 5 5 5 5 5 5
post 2 5 5 5 5 5 5 5
Ve 2-Cl 0.63 pre 0 5 5 5 5 5 5 5
' post 4 5 5 5 5 5 5 5
Va 2-F 0.63 pre 0 5 5 5 5 5 5 5
post 4 5 5 5 5 5 5 5
Vi 2-OCHs 0.63 pre 5 5 5 5 5 5 5 5
post 5 5 5 5 5 5 5 5
Va 2,4-Cl2 0.63 pre 5 5 5 5 5 5 5 5
post 5 5 5 5 5 5 5 5
a) pre :pre-emergence (treatment before sprouting).
post : post-emergence (treatment after sprouting).
0) A :Rice, G: Echinochloa Grus-galli. H : Digitaria sanguinalis,
I : Cyperus diformia, J: Chenopodium album, K : Amaranthus retrofolium,
L : Erigeron bonariensis, M : Rorippa abrovirens.
Table 3. Influence of [V upon crops
Dose Crop®)
NO- Xn R SESPR I S
(kg/ha) B C D E F
IVa H 2.5 0 0 0 0 0
1.25 0 0 0 0 0
Ve 2-Br 2.5 1 0 0 0 1
1.25 0 0 0 0 0
Ve 2-Ci 2.5 0 0 0 0 2
1.25 0 0 0 0 0
Va 2-F 2.5 2 0 0 0 0
1.25 0 0 0 0 0
Vi 2-OCHs 2.5 2 1 1 0 2
1.25 1 0 0 0 1
V. 2,4-Cl2 2.5 0 2 0 0 0
1.25 0 1 0 0 0

2. REBBEEEROBRE

B3 Vo WEOERRIEIED D 511, T OMIEQRREL &0 5, (EHBF LU THEERAETLI280THS
EMHERI S L2 DT, HEME LT b I o v 2 o BEEMREY 12X o TIT - o6 E R E 135 o # 3 2
Fig. 1 1Z/RU 720 Va RIEEE COMMEZTHNDS, £ 4 AT 3X1075 mole £, 4 & Cid 1X1075 mole ¥ T
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BE L LT3 AR L AMBEDOFKENE o1 AbNLD o1 TR HDBEICET 2HEINTNE T LT
vrrkElEEboTHh, COMARLAA XTI AXTT—HEEL LT3, ZOXI LFRIZL1X, 431
W AN TO Ve ORBEFEHED 7 F 700 XD $Fp ot EW0H—RA S Y ~ = JOFEHR (Table 4) & #
LU T %o D% b BREEN & EAREENOBEBBTU L Tornend e, EELERITES 1
YRR TOWIREE 7 DHOMEMEAN TO N RREBREL S0 T, Na &7 b7 0 TliBSdH 5 C EMHE
Wz, BETHITHBDERNT V. BR#EZT TOZTREELKE N L R2RBTE D TH 5,

Table 4. Herbicidal activities of atrazine and |V. by post-emergence against crops and weeds

Dose Crop®) Weed»)
Chemicals JRU O S — — e —_—
(kg/ha) A B C F H I J K L
Atrazine 0.63 5 0 2 4 1 5 5 5
0.32 4 0 2 4 0 4 5 5 5
Va 0.63 0 0 0 0 3 5 5 5 5
0.32 0 0 0 0 3 5 5 5 5
a) See Tables 2 and 3.
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Chemical conc. (mole)
Fig. 1 Effects of atrazine and [V. on photosynthesis of soybean
and rice.
Atrazine (——) and [Va. (- ) were tested for inhibitor activity

against photosynthesis of soybean (O, /) and rice (@, A).

z B O K
Al A A SRR SRR CHEL L RBIEE TS 2. K4 (R) B A < 27 bov, THERSHE (*H-NMR)
27 NV, BIPERA<y PV (MS) &, ThZi, HERDH IRA-1H, HiI-20B%E (60MHz), 5L VH
AT JMS-D 3005 % (i U BEL 72,
5-(2-Aroylhydrazino)-4-chloro-2-methyl-3 (2H> pyridazinone ([ a~n) S YL 20ml g4
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ruF4F 3.098(22mmol) %A 127 % 4-chloro-5-hydrazino-2-methly-3(2H)-pyridazinone ([)8®>
3.49g (20mmol) D ¥ Y &> 300ml FKICHRIC TR LITH T U e, —BRIEHNE, WIETTY Y or 28EL,
BoNTRCKR2INA, REDEEY 2L 12, CNZx 2 7 -V LY BEERL T 5-(2-benzoylhydrazino)-4-
chloro-2-methyl-3(2H)-pyridazinone (ll[.) 4.23g (76%) % fEEgHREA &L T2, IR (KBr) em™ : 3330,
3280 (NH), *tH-NMR (DMSO-ds) 6 : 3,62 (3H, s, NCHs) 7.45~7.65 (3H, m, arom-H), 7.69 (1H, s, C6-H),
7.85~8.05 (2H, m, arom-H), 8.84 (1H, s, NH), 10.78 (1H, s, NH).

el 3.49g (20mmol) & -—# D aroyl chloride % 22mmol % FEICKIG 34, W92 aroyl & Jla~n
Rz, TR HDIE LRI Table 1 TR 72,

3-Aryl-6-methylpyridazino (4,5-¢)-1,2,4-triazin-5(6 H)-one( [V s ~m) FUESTHARMAIISEI A X
/= 50ml & Wa2.79g (10mmol) % EHEAZRN, 120° T 5 KRB L 72, 1k, PAW R EMETERE UK
Hirex 2 -V THERL T, EEsHREL & L T, 6-methyl-3-phenylpyridazino 74,5-e3)-1,2,4-triazin-5 (6 H)-
one(lVa) 1.80g (75%) %147z, IR (KBr) cm™ : 1680 (CO). NMR (CDCls) 4 : 3.94 (3H,s,NCHs),7.50~7.70
(3H, m, arom-H), 8.65~8.90 (2H, m, arom-H), 8.78 (I1H, s, C8-H), MS m/z : 239 (M%), 211 (M*—28).

S b~ (10mmol) % % % 7 — V7o & =7 50ml BEFICRIG S, G368 o~k Etz, Ti
5O ¥ Hhsd Table 1 1AL 2o

BEE AU HIChH, TOEMIERPERERD D  UIAREEERBREEECHE LRV ET, E1,
HEEBRRTT - TON I S HARZ MBS 2 01010 & 3 U i HECR L ERRS P IR s 5 O EYTIear O BY
FRAERICEIH O L E T,
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