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Kinetics and Mechanisms of Novel Sulfonylurea Herbicide Methiopyrisulfuron Hydrolysis

OU Xiao—ming, BU Hai—yan, PEI Hui, TANG De-xiu, HUANG Ming-zhi, FU Qi—-ming, LEI Man—xiang, YU Kuai

((DNational Engineering Research Center for Agrochemicals; () National United Engineering Laboratory of Bionic Pesticide Engineering
Technology ; @Hunan Province Key Laboratory for Agrochemicals, Hunan Research Institute of Chemical Industry, Changsha 410007, China)

Abstract : Methiopyrisulfuron (test code : HNPC-C9908 ), chemical name : methyl 2—(4—methoxy—6-methylthio—pyrimidin—2-yl ) car—
bamoylsulfamoyl benzoate, is a novel sulfonylurea herbicide researched and developed by Hunan Research Institute of Chemical Industry,
which has been used for weed control in wheat. Hydrolysis kinetics and mechanisms of methiopyrisulfuron in the aqueous solutions were
studied in the laboratory using HPLC and LC—-MS. Results showed that the hydrolytic degradation of methiopyrisulfuron followed first—order
kinetics, and the degradation of the herbicide was dependent on the factors such as pH, temperature, clay minerals and surfactants. In the
range of pH 1~10, the hydrolysis rate of methiopyrisulfuron decreased slowly with the increasing pH value, and reached the lowest value at
pH 7, and increased significantly after that, and reached the maximum at pH 10. The calculated half-lives of methiopyrisulfuron at pH 1, 2,
3,4,5,6,7,8,9 and 10 were 20.03, 25.48, 33.36, 36.10, 55.45, 64.78, 216.61, 169.06, 4.26 and 1.17 days, respectively. The hydrolysis
rate of methiopyrisulfuron in the buffer solution of pH 5, 7 and 9 increased significantly with the increasing temperature. The average activa—
tion energy(Ea ), enthalpy(AH) and entropy (AS) was calculated as 310.86 kJ - mol™, 308.37 kJ - mol™" and 1.65x107" kJ -mol - K™ at pH 5,
230.59 kJ -mol™, 228.81 kJ *mol™ and 2.22x107 kJ *mol - K™ at pH7, and 148.67 kJ +mol™, 146.17k]J - mol™ and -5.13x107 kJ - mol - K™ at
pH 9, respectively, which is required for the hydrolytic degradation of the herbicide, indicating that the hydrolysis was largely driven by the
activation entropy. There was less significant difference between the hydrolysis rate constant of methiopyrisulfuron in the sterilized water and
non-sterilized water from pond water and rice fields, indicating that microorganisms in the water had little impact on hydrolysis of methiopy—

risulfuron. The surfactant 0205 obviously promoted the hydrolysis of methiopyrisulfuron, but no obvious effect of surfactant EL-40 and NP-
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20 was found. Clay minerals such as bentonite slowed down hydrolysis of methiopyrisulfuron in the aqueous solution. Through the isolation

and identification of hydrolysis products of methiopyrsulfuron in pHS5, 7 and 9 solution by LC/MS, it was proposed that the major hydrolysis

pathway of methiopyrisulfuron involved in the sulfonylurea bridge cleavage of the parent molecule to give the four main hydrolytic products

such as 4-methoxy—6—(methylthio) pyrimidin—2-amine, 4—methoxy—6—(methylsulfinyl ) pyrimidin—-2-amine, methyl -2 —sulfamoyl ben—

zoate and methyl 2-sulfinyl benzoate.

Keywords:: sulfonylurea herbicide; methiopyrisulfuron( HNPC-C9908 ); hydrolysis; mechanisms

Jiti T PRI r i A 24 23 38 ek A 2 A )
HEAIKAMR 7K i A 25 5% B8 2L Rk & v B R 0K
TGS I RKIRNR  RER A — N S e a]
P = A B , AR AR 0 0 R SR 400 oty
LM A AAEDEN, R, BFFE A2 A 2 e K A8 v
(RIBEARPERE , AU T T fRAR G2 PR BT 1 )8 S 3L
A=A RO HA AR L, 1 B R AR 250 F 1)
G EAEEWIERER, AR T .
KRB IR AR S A AT AR 2] i

H 2 B IR A T 1982 48 & A — A EIR S
R S B SR R IO, R IDR 2 A A IR I
(G FANE] 100 g-hm) X 7L sh IR K IS 5
Wi b B SR C R R A F R
—RBRE, H I @ I £ LR & A (ALS)
A FERR AR, 7] T B bR AR S SR B E Y
HH v Z a2 RORUR AR 4 2, A 22 PR 5
(I HET I, FEAEIRBEA J5 (1 % B AR i S LA
=P A S IRBE I R2 I, E RO AR AR B2 T
VEE H #5500 1) B 2 [m]

FH B 5 i % (methiopyrisulfuron), R30S K
HNPC-C9908, fb ¢ FRNy 2-(4—F A k-6 fim it
WAIE -2k ) S ik T Rk e S R SR R P R,
TR EA B B AU R RS B L A
P 5 i o2 0 Oy 11 600 B0 98 8 (0 Bk Al R, S
187.8~188.6 °C, XE¥ T/K , eI T & H bt | PN il <5
PR, e, AR, KR UESS, F i
mfi A ELA RS R IR BEEAR HE (VN )
Gea | XIEEA RN L, AR R
15~30 g-hm™ [ AT 50 57 Bk 22 2R VR4 HH i K 25K
I I % R — SR AR 2 1 H A O s i
(IRFFE B Hh 5 B I I AR S B% B8 ik B,
HAEABEA T P (A R I o o TC iR

SEETERII T AESL AR 4k 2 5 T R i g
R AE K A K i 8l 2 KL IR i R 7, 3R
LC/MS F-Boxf HoK g =i AT T o s 450, 8 T 3L
IKFEIEAR , IS RRZopi AR 245 Rl B F AR

LAV RIB AU
1 #MHREFE

1.1 EIEE

FEALES A LC-20AT B &5 50R A 4 1% A Bid —
WA R R IN 2 . — o i R B 2 AR LR LS i SAL
TR IR AT AR AL 2 35 TR S ( H A Shimadazu 23 ] ) ;
RE-52AA #Y 75 Jig 57 28 S AL (B0 S0 208 2R AR AN A
J7) s HY-B1 BUIEIfEdR 5 d (T34 A 3n T BEIT 4 B
J7) s pHS=-3C HUKS % pH i+ ( Bl H AL ) ;
MIKRO 22R 7Y 25,0041 ({5 5] Hettich 23 ] ) ; AL204 7l
HLF R (R MR B —FE A 24U 88 A ] ) s 5S15HD 7Y
N AR (32 A PLUS AR A ) ) 5 Tl ALUE IR 0.45
pm (K HFER A AR A PR A A ) o
1.2 K27 Rk 5

FH i s i 2 o it (BT 3t 1 9380 =98.2% , I R Ak
TATERE ) s SR AREN (A B2l , FHE XU A iR R
FA A, $hmR (SrHral, i m BRI AL Tl i 5¢
T, MBI IR (3B 26, i1 e R Ak~ T B9 ), TG
IKERERER (53 B 46, il pg R A S5 LB e A R ]
AT BERR A (b ol SRR LR R A
FRA A, AR B (b s, Kb — R fe sy
AT ) ABR B A (43 b2l , [ 24 4R k2
AR, S BE (B4l , i m I R Al
FNT), W (g al, 9w A T BeAs i ik T
BE ), IE Cobe (ol , K|t R 40 A58 ),
PR (e, RKaern A2 in ph e i) s I + Chrgs
74 pwm), G 28 VR TT B 1 ) 5 e & HE 77] 0205 (T
bdh, BRaAafeaw ) ), FEEPER NP-20
(Tolk it m s A AR ) ), R E M EL-
40C Tk iy, I TRRMAL T ) o
1.3 KHE
1.3.1 # AL
13,11 22 P g i il

pH 1.0:47.5 mL 0.2 mol - L' HCl+ 25 mL. 0.2 mol -
L~ KCI F 5 2% /K # % 2 100 mL;pH 2.0:5.3 mL 0.2
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mol - L' HC1425 mL 0.2 mol - L' KC1 EZE KB ZE
100 mL;pH 3.0:20.3 mL 0.1 mol + L' HC1+50 mL 0.1 mol -
L™ CeH,C,0,HK FH HE 7% K Fi B 2 100 mL;pH 4.0:0.4
mL 0.1 mol - L' NaOH+50 mL 0.1 mol + L™ CsH,C,0,HK
FHEZE KRB % 100 mL;pH 5.0:23.9 mL 0.1 mol - L™
NaOH + 50 mL 0.1 mol - L CsH,C,0,HK FH 8575 /K s ¢
%2 100 mL;pH 6.0:5.70 mL 0.1 mol -L.”' NaOH+50 mlL,
0.1 mol - L™ KH,PO, F# 2% /K FE 2 100 mL; pH 7.0:
29.6 mL 0.1 mol+ L' NaOH + 50 mL 0.1 mol - L' KH,PO,
FHEZE KRB % 100 mL;pH 8.0:46.8 mL 0.1 mol - L™
NaOH + 50 mL 0.1 mol -L™" KH,PO, Fl X K # B &
100 mL;pH 9.0:21.3 mL 0.1 mol - ™' NaOH+50 mL 0.1
mol - L™ KC1 F 5 7% /K 7 B %2 100 mL;pH 10.0:43.9
mL 0.1 mol L™ NaOH+50 mL 0.1 mol - L' KC1 JH & 7%
JKFEREZE 100 mL,

1.3.1.2 R M sk R P T

WERAAREL 100 mg B MERE AR FE 2 100 mL %5
s, NG E 4 155 1000 mg- L™ B
1.3.1.3 v P00 BE 0 e

HERA AR 0.5 g % 1 1 74 711 (0205 , EL-40 , 5§,
NP-20) % 500 mL Z5 i, 5 A %Y 100 mL 2%
K TR 2 T M A R o 4, fiJe B 28K e 254 5]
BP75 0.19% 51 .

1.3.2 JKfiscs:

T T P % i (Lol PR 7 5 0 AR s T KA
3 h, AT A0 BRI A B A T RS R B
TGN TSRS T TR A o A S R0
G R SRR CRASE S 00 75 A 1) 2 P AP DA B G fie
5 B AN X K S B R
1.3.2.1 pH B B g it Bt 7K g 14 52 i)

HER AL 5 mIL B M ek e U 22 500 mIL 45 o
A, 20 pH 1~10 P28 s i B 2 205, $257
PR SRR o 10 mg- L' SRS ] 10 mL RS ME
43365 50 mL HEEHHIE M, B T 25 CHN T
H A ORI o AR R A T e 1) 7K A B o
1.3.2.2 I8 50 R ARG PG i Rt 7K ik 1) 5 i)

HERAFL L 5 mL H A P il e BR R %2 500 mL 45 5
R, pHS 7.9 B9S2 i s R B R A0 B L RS Al
HH B M R A MR A 10 mg- 17 KU, 10 mL B
% 50 mL HEEHEH . pHS Fl pHO [ Ab PR
BT 159C .25 °C.35 CH A TR, pH 7 Ab 32
BT 25 C.35 C .45 CI A TR o 19O
S VARV F PP s ik oA P 7K ek P

1.3.2.3 {2 %ot B i ik 9 7K i ) 5 i)

TERFE L 5 mL H AR M i P 13 VR 2 500 mL 45 5
S 20 A A IR i 3 K R 2 TR R FE RN 2K R it
JEAK KRR K B 20, b5, fofF FE AL Mk o e
JER 10 mg- L7, #8510 mL B2 4326 2 50 mL
HIEHEIE A, BT 25 CRA TSR, @ HURE
T R 7 A Y R i A ) 7 e P R
1.3.2.4 1AM XS K 5

HERR AL 5 mL H B e P B 28 500 mIL 45 i
S, FH 0. 19% 2% 1 36 M ) A IS R 2 20 B8 L 35, 1
F i 5 B Ak 5 10 mg - L' K5, 10 mL B
ke E 50 mL HEHEH . BT 25 CMA TR
A R, SO BRI 2 5 YA A T I 119 /K fie o

|2 =S
[ESREENS)

1.3.2.5 J2i = %of HH i sk o 7K e ) 52 1)

TEHL T RF FEAREL 10.00 me g2 4 £ 50 mL H
FEHETEI, MERIASEL 5 mL F R S A B 2= 500
mL 25, HEZOK MR R 21, 3250, (i i s
B A 10 mg- L7, S8, 10 mL B 43 &2
50 ml. HZEHEE A, BT 25 CI N T 3s v, 5 E
ORI 2 5 R Y A s ik A P 7K A % P o
1.3.3 a3 254

Z WS SO 7 iR T . B35 Kromasil
Cis NEFE (250 mmx4.6 mm, i.d.5 wm) , K04
236 nm, i s AH K H EEK (IR JH 28 pH3.0)=70:30
(VIV), i34 1.0 mL-min™, #135h 35 C, AR
20 pL, & 5 HCR MR . EIZ AR & T H
T s ik P2 P L R EREE) 8 7.14 min

FH A W ik 92 K g 7 40 R FH LC-MIS 4540 5 2
FE o MS ST I B A, i A
50.00~800.00 amu, 5 H & 4 500.00 V, 53 # HL
27.00 eV, T H E 350.00 eV, #E THLE 10.00 eV, filf
T T 2 LR 100 eV, TSR 350 C, 5 1LE
71 60 psi.

L4 HEAXMGEIT 7%
141 JK Sk 52 AR a5

E—EMRERMET, RAWKEE R T

TR

—%:K’ CA * COH’( ﬁ CH{Y) ( 1 )

K Co AR EE ; Con T Cuo 53 31 LR A 5T
VA B U RS R S K O R
B ALK BRI BN — . (HE,
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B PHEE o ARMK, ELAEZE ohif rh sl 3R 5 K
I, Con PREFAAL LT AT RUE A«

~pec, (2)

A k=K*Con o RIGE(2) , ATLIA AR ZG LS mii
AR A A S S T — R ke R — 2R S A 8
Xt (2) A TR 2R 5

C=C,-e™ (3)
G C, 73 B AR 25 A I 2] ¢ B B B I R
PR  mg - L7 50 SN E], d 3k J2 K AR S O T R
B, B R I TR IR ED ' AR 2K R — R C=
C,/2 W Pt S I TR AR A A 22 0, ] T 0 AR
ARX)B R A

711/22%20.2j (4)
1.4.2 JK#RTEACRE (Ea) 3540 KE (AH) FITE AL AR (AS)

ﬂ»%mj

A 25 7K A I 149 3 Ak BE T 52 TR B B4 e 1 i
(Arrhenius ) &5/ 315

k=A - e (5)
K Ea NN IELRE, T mol ™' R S M B,
8.314 J-mol™; T WA KR EE , KsA a8, Kebife e
RN /NS Y113} O OR

—Fa 1
2303k T 4 (6)

XK 2O A n e 0 A P 75—

2, iz AR A G AL RE
AR BN BTG AL S (AH ) AT 4% R AR H -

In k=

AH=Ea-RT (7)
R 2K fif S N TG AR (AS ) T 4 35
AS:R(lnA—kZT) (8)

oy PEH 22 5 %0,6.730x107° J- K™ 5 h S5 B
o A, 6.625%107 J -7
143 etk

A R R ST A 4R R AR SRS
JEURY DPS GEiHER A AT, SR 22 %5 ¢ 12 (Marquardt )
K AT EdE EEA G —ah S R (3) kKA H
ot W TiB o4 P 7K A R B B

2 #R51%8

2.1 BmEEEIER KR NF
TEIRJE Ry 25 CHY, H AR mefi [ AE pH1~10 B

2% WP IR R K R SN A AT L — 28 2 RRAR AT
LA (1) HBL MR R 14 7K A R BT pH
{E AR 1k, B JERfl pH (B3 KITZ W N R, MpH (BN
7 WA F R ME (KRR 3200107 d™) , 5 B
pH {ELHE ATTHGH F T, 24 pH AN 10 BAF KAl
(HOK LN 5.946x107 d7), HR A% P AE pH
B R 1~10 fY 22 vh %5 W B4 2F 3 30 43 03 2 20.03
25.48.33.36.36.10,55.45 .64.78 216.61 .169.06 .4.26 ,
117d, 5% pH 20 230 B R (pH 1~
6:Ti,=9.04pH+7.56 ,R*=0.942 2 ; pH7~10: T}, =
—81.112pH+787.23,R>=0.882 4), A[RIZR BRI H 78
F R T e 25 50T IS i A5 A% 245 00 F R S g 3%
PR 22 X5 AT IR BRI RSB TR K A oY
A48 SR AR — 30, 100 P st e A B 2% T LR
B 5 F 32 3N 2 E M B T 1 b v s v A1
TR A3 5 A LR A AR 24 431 TR A SR S
F K 43 5 1R T IR A AR 24 R A A% B 2 b

* | FmMEEEE pH BEE AR P RIKEN NZESH(25C)
Tablel Hydrolysis kinetic parameters of methiopyrsulfuron in

buffer solution(25 °C)

PR pHAH KRS i AR JUERB(RY) 2l (Tn)/d
1.0 C=9.979 Qe 0.9719 20.03
2.0 C=9.646 87 0.952 1 25.48
3.0 C=10.245¢0 0.953 5 33.36
4.0 C=10.240e 0> 0.977 8 36.10
5.0 C=10.410e 5% 0.992 9 55.45
6.0 C=10.199¢ 002> 0.995 9 64.78
7.0 C=9.966 0™ 0.994 3 216.61
8.0 C=9.848 7™ 0.962 8 169.06
9.0 C=9.251 le™®® 0.991 6 4.26
10.0 C=9.561 Qe ™ 0.996 6 1.17

250
2001
=2
& 150
=
& 100[
Ol
501
0 > :
2 4 6 8 10 12
_50- pH Value

B 1 Rk RERAS AR pH EZ ERXR(25°0)
Figure 1 Relationship between methiopyrisulfuron hydrolysis half-
life and pH value(25°C)
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P
2.2 EEN RTESREIEKRE RN

P i e S [ T 2% T K ik s A 25
LR 2. MR R R K iR B AN AT R — 8l 2 g
i ARG A, HHOK A SR PRIRLEE T 50 2N
15 9C .25 °C.35 Ch, FRiMEfEFETE pH 5 % 0 i
IK A W 51y 223.6.55.45.1.88 d, {EpH 9 ZE i
W AR 7.26 426 .0.76 d, T 24K 25 .35 °C
145 Chf, I BRPETEFELE pH 7 92 0P B K A
TSR 216.61 .36.67 d 1 6.89 d.,

ANHIFGEIES , 5 M A 24 7K fff S0 3 23 ) 32 2 [
FEATRE(Ea) 3G (AH)FNELAE(AS)8141]
&3 BT B A K A S I 1 TR R RO B B
(Q) JIEALEE(Ea) JEALKE (AR TR (AS) . Hitk
B, B A 1) K S R DRIV R pHL RN 1T
St MW pH E 5 A9 B EERETHE 10 °C, HR
W it A8 114 7K AL S 2645 T 38 i1 4.97~24.05 {51 1.70~
5.60 fi5 s 24V pH (B R 7 B, B M il 2 1) 7K A
RASP R o PR R A /K i S R TS AR B S TG AR
R AL SRR, 555603 2 (R JCBH S8 AH DG SR T
25T A B, VP T s i A8 7K gk S I P T P A )
VL T v 1 2 TR ARG S Y RGP I AR DG, FLYS Ak

R2 FEIBETRREBEENKEHNESH
Table 2 Hydrolysis kinetic parameters of methiopyrsulfuron under

different temperature

o , KR JUE AR Fa
NS vH BpF
FRpH A WESC T n ) (&) (T)ld
5.0 15 C,=9.849 70051 0.949 4 223.60
25 C=10.41e005% 0.992 9 55.45
35 C=10.403¢ %70 0.992 9 1.88
7.0 25 C=9.966e %32 0.994 3 216.61
35 C=9.854 1e18> 0.996 7 36.67
45 C,=9.843 e 1™« 0.999 3 6.89
9.0 15 C,=8.259 300 0.967 1 7.26
25 C=9.251 le1®® 0.991 6 4.26
35 C=10.948¢0m " 0.985 6 0.76

R4S /0N 15 I YA s o 1 /K i = 2 P SO A TG Ak
TR BN o X -5 RRI5E B AESHT Morrica S5 5T 45
R—2,
2.3 TR W xt BRI R R K R O R NI

H R FEK P A A7 A 2 A5 R AR ) R SORLIR 4
Ji, HL T 3 AR AR K A R AR ANk . R
SR AR R 35 7K IR 7K 55 4 Sy R TR A R TR 21
17 W R s R () /K ARG, 5 T D36 4, TTLAFR MY, Y
T s Ak o A B -5 K TR K PP A R A R G i 22

* 3 PR NEBERN RE(Q) JENEE(Ee) FEWLKE (AH)FNFELIE(AS)

Table 3 Temperature effect quotient(()) , activation energy(Ea),activation enthalpy(AH ) and activation entropy(AS) of

methiopyrisulfuron hydrolysis at the different temperatures

N TEE/C 15 25 35 45
L pH 26 %I E/K 288 298 315 325 i
5 ki 0.31x107 1.54x10” 37.03x107 nd 12.96x107
QU olk,) nd 4.97 24.05 nd 14.51
Ealk] *mol™! 310.25 311.87 310.48 nd 310.86
AH/K] - mol™! 307.86 309.39 307.86 nd 308.37
AS/KJ +mol - K™ 1.75x10" 1.67x10"" 1.53x10" nd 1.65x10™
7 ki nd 0.32x10” 1.89x107 10.06x107
QU olk,) nd nd 5.91 532 5.62
Ea/k]-mol™ nd 229.99 232.40 229.37 230.59
AH/K] - mol™! nd 227.52 229.78 226.67 228.81
AS/KJ +mol - K™ nd 3.46x10™ 2.02x107 1.17x102 2.22x107
9 /™ 9.55x107 16.26x107 91.11x107 nd
QU olk,) nd 1.70 5.60 nd 3.65
Ealk]-mol™! 147.88 149.98 148.14 nd 148.67
AH/KJ+mol”! 145.49 147.50 145.52 nd 146.17
AS/kJ +mol - K -4.08x107 -4.93%107 -6.37x107 nd -5.13x107

T R nd FORAMZIAR .

Note:The “nd” in the above table means the test item didn’t done.
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R 4 REAR R E MK H oK f R aReE e
KN N FSE
Table 4 Hydrolysis kinetic parameters of methiopyrsulfuron in

sterile and nonsterile water

K IS I DIy RAE R REa ]
(C=Cye™) (R?) (Typ)Id

K IR C=9.771 8e 038! 0.925 1 181.89
KBTI K €=9.980 3¢V 7 0.876 3 184.80
JE K FE K €=9.937 20032 0.994 2 21522
K H K €:=9.880 6e %51 0.823 7 218.61

S, UL BHZK AR A7 A B A B X A s i o 1) 7K i
A S 52
2.4 RTEEMEFIXT B R B K AR O =2

B M T P 2 & 0205 \EL—40 55, NP-2 25 i 1%
PEFE I K S shAS v — Rl S i R, 45
RGN F2 5. FRTTIE 00T FF BT v sk ot /K Aot 1 5 i A1
R Fh2im 5, Horp 0205 1 EL-40 X H i s fi 42 1)
IK AR R B AR EVE T, T NP-20 Xof HH i s sk
GE K A B — AR

x5 AmEEEEREEERKRRPH
IKIEEN I FSH(25 °C)
Table 5 Hydrolysis kinetic parameters of methiopyrsulfuron in

surfactant—containing solutions

eIy el KR 1o TR PUERE P
kL) (C=Cye™) (R*) (T
0205 C:=9.327 4e 00 0.978 7 12.31

EL-40 C=8.653 6% 0.930 8 47.80
NP-20 C:=9.288 2 0.908 5 70.01
MK C=10.104e0 0.994 3 67.30

2.5 FiE L3t RIS E K AR A R0

P M i 4 7 75 209 B 1) = (14 7K V8 T H 1 R i
BNASEE R IR 6. WL MERE P AE 25 R b 0 /K VB R
FARK KA AT — 8l 12y R A ek
T4k 266.6 d F1 67.3 d, BEHAREIE I fETERE
AT F L s 2 7K RSV P P 7K A B R 35

* 6 ERELTTFET PRBEENKEN TZESH(25 C)
Table 6 Hydrolysis kinetic parameters of methiopyrsulfuron in the

presence of bentonite

" VIS BSIpAE iy e R EL i
HEEDKHE (C=Cy ) (R (Ty)id
Jiid £ €=9.909 39026 0.981 2 266.60
K C=10.104¢ 0010 0.994 3 67.30

VRO 110 5 BRI B A A
R K AR 2 LR 2 T
I R HLBIE 15 A0 1 27K L —
01 MO ALK B LR 4 B & W £ K
pH {54 T4 IRIOFF T pH {0y 5.98., 25 i
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Figure 2 Mass spectra of methiopyrsulfuron 1 and its hydrolytic metabolites 2~5
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Table 7 MS data and retention times(zR ) of methiopyrsulfuron hydrolytic metabolites

PSS PR /min 7 B B far L (mi/z) Faf =2 24 Bk
1 11.23 413[M"'], 198[CsH,0,SH], 172[product3] F f e i e
2 2.42 188[C1oH,,0.NS™] 2 He—-4-H %\%—6—@%@2%@2%
3 6.63 172[M*] 2 -4 H A R -6 - H B S R IE
4 8.63 215[CsHy0,NSH], 198[C4H,0,SH], 172[product3] PRI Mﬁ it
5 4.13 198[CsH,0.SH], 172[product3] 2R PR A R R P
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Figure 3 Proposed hydrolysis pathways of methiopyrsulfuron in aqueous solutions
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