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ABSTRACT

Mesotrion is a kind of triketone herbicides, which is developed by Syngenta
Participations AG in Switzerland. It is sold by its brand name callisto in Europe since
2001, and authorized to produce in the same year by the United States environmental
protection agency, due to its friendly to environment. Its single and mixed agent are
sold and widely applied in 2002 in European Union and U.S.

In the paper, the synthetic routes and processes of mesotrion were investigated in
detail and the aim was to reduce production costs, improve the reaction yield, simplify
process operation and be applied in industry. The dissertation included seven chaplers:

In the first Chapter, it summarized the current situation and development trend of
pesticide in china. Then the development history, action principle, weeding behavior
and classification of herbicide were summarized, and the detected method by HPLC
was introduced. The preparation knowledge was necessary for our works.

In the second chapter, mesotrion with physical and chemical properties and
development process was discussed and its chemical structure was given. In the
synthesis of mesotrion, compound intermediate, 4-methylsulfonyl-2-nitrobenzoic acid
was a key by the inverse synthetic analysis. On the basis of a mass of related
references and experiment research, several practical synthesis routes were proposed.
A feasible production process was attained. In the experiment, 4-methyl
benzenesulfonyl chloride as starting material, mesotrion was attained by a series of
chemical reactions, including reduction, sulfonylation, nitration, oxidation,
chlorination, condensation rearrangement.

In the third to sixth chapter, the synthetic route was optimized, appropriate raw
material was screened and the optimum process and separation methods were
determined. In the process of reduction and sulfonylation of 4-methylbenzenesulfonyl
chloride, the target product had high yield with 92% using sodium sulfite as reducing
agent and sodium chloroacetate as sulfonylation reagent. The production with high

yield of 96.2% was attained by nitration reaction, which was conducted by nitration
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mixture. In this process, there are some advantages, including less by-products and
higher purity. In the process of oxidating 2-nitro-4-methylsulfonyltoluene by strong
nitric acid, V,0s was used as catalyst, which was good for postprocessing and
requiring low pressure during the reaction. The chlorination reaction with yield 92%
by means of thionyl chloride as chlorinated agent and DMF as solvent was obtained.
The aim production with yield 80% was synthesized by the condensation reaction
between 4-mesyl-2-nitro-benzoyl chloride and 1,3-Cyclohexanedione under the
reation condition of ethylene dichloride as solvent, triethylamine as the bind acid
agent, and acetonitrile as rearrangement catalyst.

In the chapter Vll, the major results and the prospects for the further research were

reviewed,

Keywords: herbicide; synthesize; mesotrion; HPPD; triketone herbicides
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HE Y= R AR 0 22 e 7 A Y R B IR M 02 4 1) 2 RO PR B3R
Mg FREFASENDBESES, WRYE RN, il TR E,
WAR RS T, 170w AR R LLAGR TRl , Mopa M2y hag, HRAREM
BEIEEET, MBI R 2. 2,4-DIERRE 7 XUT o4 4 s 0 3 3
SEESTRTHAEY, Bk, V2007 r 7 2,4-DISFR 51 ok,
5. HiEHE

HTFBRERERDEANEDEERNTER, EELEYEAFRLSETL
B R 2 R AR AR L B EF KR ER . MERSrBRRLAIA G MY T
BB, MYKEAEDERNEDNEE, RaTREEYTEE TR
L, RSB T HERABNES. BEREDBNWFI, ERIZRRRE
EHEE. WnEaBeEi4dg B lEyEHE, 2HDEAEE Y RE
A, WnHifbmm kLA, SECHEY AT RNEERE. ATHYFHERR,
HBENREY RS ETEMN, A= E Tkl
6. F R {frip IR BIL T

{E A EE 2 MR, WLLUE L sk R R Rl A . BEEEE



L R e S i

CARR 24 f5 S5 Tr ik, RAP VR M) S 52 BRI 77 0 2 07 1T 8 ) i B R R .
1.5.2 REF MR, 6T

BREFIR G = R EL T —RFIRNLRE, Reafmid. m%. RS
Sl EA RN, REHEYENEFIOR, HERL.

1.5.3 BEF&/E AR

B B 5 S A B T S AR AR A T AR h A P A T
FRANFISETf, Hh et a (M. MR, S, eI G, ot
GRLEOFGHS, ZERUERZBA RN RETES . 200 L280EM LI,
R o T R B & i YRR A SR A E SR AR 0 2 B P B AR 4, AT X AT
ik, BEETHAPMAEERTTRERTERN. A—RELERE—RFIEY
WFE RN, HEA RN B AR ES. Bk A28 R AT Remfl R —
R R, EENrEA R FERHEER. flin, =83, BUR
B g — R MR R I 00 6 S 1E A, (BN /E R EE R 20 AR s,
W AFERAERENRSFR—EALEE. XEEXREIERE R G SR PHE
EEEME .

FREFUEREIRR 213K (R1-1) RS Wra G imiE. %hk
YRR IT IR REE, EER TR SR E MM SR, e ER A ER AR, L
Fo RAERRE R,

{E s LAk LS FESZF GERIZ)
o R AR (diclofop-methy)
(Aryloxyphenoxy I
Pl L propionic acids) (clodinafop-propargyl)
(ACC) S7 N oEs J H e
(Cyclohexanedioncs) (cletbodim)
GkRH BRAERKE | =MK(Triazoles) | A B (amitrole)
EPSPEES | HHLBIERR EET
(EPSP synthase) f {Phosphoric acids) (glyphosate)

=15 -



s B A |5 i S

WA
(Sulfonylureas)

Bk
(ethametsulfuron-methyl)
SR i
(chlorimuron-ethyl)

.1 B (chlorsulfuron)

EF R

(metsulfuron-methyl)

ZERFLE A M A i 2 o AL
(ALS) (Imidazolinones) (imazamethabenz)
T B R 25 (Sulfonamides) | B EETHEE iz (flumetsulam)
B AR AR W Bt i
(Pyrimidinylsalicylic (pyritbiobac-sodium)
acids)
B Y B AL A I R 2R KEH
(Lipid synthesis) (Thiocarbamates) (vernolate)
Bt iz 25 (Amides) FR # lé(alachlor)
FFRMIE 2,4-%
G RESE (Phenoxycarboxy acids) | (2,4-D)
(Synthetic auxins) At e R E 2 Rt v B
(Pyridines carboxylic (clopyralid)
acids )
WERA TR R R WRR
(Microtuble assembly ) | (Dinitroanilines) (trifluralin)
P& #5(Nitriles) # E i (dichlobenil)
TS R Pk 2 25 (Amides) FrUEE B i (isoxaben)
(Cellulase biosynthesis) | = Mg Rk SRR
(Triazole carboxamides) (flupoxam)
GUBHARE | KRR R
(Glutamine synthase) (Phosphoric acids) (glufosinate)

- 16 -




W F W LA i

| ORMRIR | SMX(Triezoles 352 (amitrole)

‘ (Peroxidizing) | e st oot AR R

1. REF N REDER (Nicotinanilides) (diflufenican)

| PR

|2 RS SR — 8 A (clomazone)

| 3. [EAbRE R AR .
{(Isoxazolidinones)

4 MBETTHRLEAL Ak (Diphenylethers) | Z 5B B (oxyfluorfen)

"
JR g 2 (Uracils) U A AR (UCC-4243)
= M EA(Triazolinones) | HE{E Jfi(sulfentrazone)
WS — M2 (Oxadiazoles) PR LR B i (oxadiargyl)
= 2 (Triketones) R ﬁﬁﬂﬁﬂ(sulmﬁic:;;; o
e R4l TR NE 25 (Bipyridyliums) | B AL Hi(paraquat)
=AM I (Trazinones) | EE{(metribuzin)
R WE 2 (Uracils) [ 5L %€ (bromacil)
i B PR R R T
(Phenylcarbamates) (phenmedipham)
e RY i #4(Benzonitriles) T2 Ji (ioxynil)

HFFEE S K %124 (bentazon)
(Benzothiazoles)
IR 25 (Ureas) 577 & (isoproturon)
Ak (Amides) #(## (propanil)
A N ik B
(Phenyl-pyridazines) 1 (pyridate)

F1-1 B AU R REARAG 4 K

ZEBHRRERE R X E MY S RrP S Y, DI BRR R
R AR mR . AR RERERIMERT R, BHEYEES. KA. &

-17-



W B A A e

FrESR, AT B, EPSPREFLE H B B WM X R
O R ME—— AN GIEPSPRIBR BRI, T H MR f5 A iR R, XA
MM, MEREE A, RS PP LLR S A SEACE R R A BT 3 B A
FEr-, R R R AR v B R 4 3 SR R EN &

AT AR R B — R SRR Y. I HE 3 A BRI BRI T AR AT 2 AT AL
B, {ghiFAfedk i T a SR mE SR A A st v A B AR TR AP ik o b S BR R
b AR 4 i, TR ThEE, SRS EXTEHRED. HhEnE
FEMEE, FHiREYHAERETRARER Y, —BRE#EANAD AT
AWERRENTE, e L8 Smi R F el FEoR B2
WEE, ERHSEAE AL EM T, SOEESULI, MR BRI,
TR (amitrole) 2 DK M T i B MR AL K BE MBI 58 — PR R RIS FRI2T

1.6 HEBERELEZEA
1.6.1 PEBE R REE K

FA 08 S /2 B - 6 TEIA 24 81T R 00 =W kB B, o AEis i mi A e
10 UL, EREFHA#BNERESFE. FRRERRAABOEABEE,
Y303 4y mesotrion, {62 2R 2-(4- B AE-2-TH2E- 25 W BB Cbe-1,3-
ZFE, FFLATHA A callisto CKETE) T 2001 SEIERRINAHES, B TIHXHE LT,
R R EASE R RN, R ERMERT 2002 FEREEE X
FEHEHRE T IZ A . %R R e MR B2 S [ 55— 35 HPPD k7,
I3 2 EAEERIUNEE (HPPD) M3, MEEWAENY PROLEN. E
X KRR EEMERIE AR = YR AR (G820 4322607440 . HPPD W&
R EER AL IARR . R P EEE R 3-5 REY o HE B bk
Bz SLEMNPE, WEMGEREREY . AR, EASEmME LR, &
EEWMEFIY T L ettt g, ARG BRI T AR E.
AfatsbRagEy, URRARRSEN L. dTERRP. RPN T EH
AW E WAL, HEMHSCIEE 2 7] Be b (R B R B 7E R ML A R E R 300
i, LR AP EH NGRS A R — B, AFREIHE L



L) BRI i i

R Y A, R LLEE 3.5 2R TMMHEE LA 4. 2005 EHE
TSI e P EIRATELGRY, (RPH 7.5 96, XHA AL T H Ao |] 4= al
. TEDARE TR B LR, F AN AE A RO B K H— 4
MR R AR E, WK, SH. R, FRERXE, Mk, EEaE.
T, BEL, E2. DES, MUY EREE, WHEHWHE., FEEDTE.
EFEEMEEGHPTRER, FadRTE5# LR, 258K, RNER. RAF
MR, WREMNBE T SEgREE (SR « PREEE. FL. Fh
RABFRA. AFENERGTFLETNE0E, MR AT N EmE,
FRUL— N RITE R JE A5 WAL R PR L =85 ALS B4 HIH 3L
BT SRR R B 2 (B AT AT LU, X ER A B A P PR LR A i
U TEF . HAHETF TR AER T RGP EAEREER NS, Ha0
WA S E TS . PRI LR RN, R, AR, XS REE
Prge s R RE . ARSI RS A AR E R EOT R E L BT A
{ERIHT A o

162 ARMERNREMHRERSZ

BREFINE AR E R AONSSE, HTEREFNOFE. BRI,
I ELEEYEFTFHMNAR, SHEEDARNERELRL, THMEARE
A B F AR -

PR ST B I - 0 b S v A B BRI RN T 4, R KA %
EiLF. MAETAE, M IREGFERRIVTBELIASR, HARKEE
KiUEtEARR, oA AR A FTAR, S IOKMBERIOKBEE. 7
EBMEFEECSEANET, MERZE. BEANAGEREY, TANHERE
e G p e R A R 2R G SO AL 4218 s ST iH i an /22 k1 HPPD BgRY
HH R T B R ) A L A T 2 B (R 3 5 1 KR PR 4 B A S e R 2
EHERLEY, FARET P450 (HREE) AR 4-2ARAER o BT
AR R LA TT R AR A AR, SNSRI, HERE AR B4R,
SR HAAZEELT, P, IR 0 T R S bk B I R T,

LIRS R O R, 2-3 REDAT LR, XHABBRSR R 5 i L pu ik i 4



&= b e

R, TR LR IR RN, AT REXS AR HAR
HEXES = ()FEMERERLIE. 76 150 ghm? B, 3R 24
BERIRGE 90%, FARFRIZEFR 80%LA B, PREEIEE R Mg £ 0 R
ZIFREA ) 2 £ . ()RR AR A0 42 100 g/hm® B, X REH SR B
BOTIE 90%, XARBRPFEMBIRE 70%. HEMTIR 0 A0 LR Y
AFRRAHIEFTER 3 . O)FRMENIRACHE L, WM PRI
AAF AR, MAF LG BRI &M RER B, Rk 2
ER A ER,

1.63 HPLC N EHEFREHPHES S

BER, RELR TSR A HPLCED I e P B Ea & &,
AL EHE T, WERLT, wHER, REEE. T SBNT.

1. &

FRAEEFORRY G i ARG AR F LA BN A P R 40,1 g CHER 220.000
2g) , BEFSOmLEERT, MAZEFH£I1I0mL, BAE TR min, BYE
B1.0mLE T2 mLERMP, ALEEEEE. HIE (0450 BRED , 3
&M,

2. #lizE

£ ERBRAERMAT, FUESRER, e N NEETIREEE, ERE0RH
A e AR B <1.5% 5, IZREREERN. SR RS
PRV VI U 24 T .

3. it

Agilent 1100/ A IS CEBERINRECRINES . Al TR ; Al
t: 6.0 mmX 150 mmANEMAE, PIIHSpm Shim-pack CLC-ODS; H M S iz
Heah (DAIEE=99.0%) : FRE (BIFH) ; L0 (B4 . K (—H#EE
K)o ZEFE (el
4. IHE

B R & BX (%)% T 35

X=(A2XM; XP)} / (A XMy) X100%

-0 -



R FEE i L

SO A\ o PR B e T AR )P 254
Ay— R P LT S e T AR ) 4
M,— L R AR R &, g
My—Hfan IR R, g
P—REFEERIF S E, %.

1.7 BE /&G

ATEMDE T B AR EAR GRS E R R G, R TR ER AT
RRELRE P A AR R SRR E R R A RIS BRI AR A R
Bor k. BREFIMAEMBETASMT FENE, PR T HEME R EA
W, FEET PERGENE RS R G E, CURRE HPLC W5 7 & 2 35
BEFANSE. AR REABIGTME T %,

-2] -
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2R SR - S e 3

F-E FaRERBEHHR

2.1 FERER Y LIER

WA

LT ES TN

CAS 5

4rF

o T h

s

s

B

# 1k LDsg (mg/kg):

AR

Ol

23 (AW

FRALTN SRR, BHINSIE, ORMGE; 2-[4-(FFEINR)-2-T A

H-1L3-FRORERT;  2-(4- IR -2- T A R R O |
13- 2-[4-(FPF LA )-2- i B AR R R AL -1 3-F 2 2
m I

Mesotrion; Callisto; Mesotrione;

2-[4-(methylsulfonyl)-2-nithobenzoyl]-1,3-cyclohexanedione

1 104206-82-8

Ci4sH;sNO4S

339

146 gmL20CT)
165 t*ulﬁ?tf

4.27 %10 mmHg(20°C)

"jc [ &1%4 O LDsp>5000 mg/kg, =44 1 LDsp>2000
‘mg/kg, WA LCso(4h)>5 mg/L, WRiRmsRlsttbs,
RERIEAER, TR, BRESBRE.
e poE A CE 7 g EN L P ERET
o, WSHE, SRHB®. pKa31200
'C), BTHSEERN, WA THEERpH ik, KEER
E:]JH HomEe, M 20°CHT 2.2 ¢/L(pH 4.8), 15 g/L(pH 6.9)% 22
S/LH9.0), pH 4-9 EHARE.

o 9 NO,
ko
=

0 S0 2CH3

=34 -



WE KB FR

2.2 RERERALLE

70 AL HE M K B O F I S5 36 0 6 Bk 4 IR (Myrtaceae ) 40T /2
(Callistemon cit rinus ) PP T EUT —MHEXEMERDFTEETHT
(Leptospermone), %2 —f£ R AR =4, FR 1000 ghm®, HETFHETS
FRAEFNFE AR P HREEME, AT R, BT AR 1980
9, LIS I 2R A3 T AN T & mAT 44 R KB B g e 747, 1982 4
BINTBC [2-(2-TH-4-=F FEFF R E)-F Oh-1,3 -Zfd) AFEUMEL
Wi, WE, HESKTHRE. RFEMEREEGEEEATRER. #+ 1999
FEEEEABE S EAERERER, X2 5 EE A S 4 E R (sulcotrione) Z J5
FFRMB A =WEBRER PERERE AR, EFEERYR, FascFEH
T K H B B — 4 A PR e B — SR AR A B,

PSR AR M E 2-1
0
HaC ] & 0 o NO2
HyC CH,
0 0
HiC CHj 0 CF,
FHi NTBC
9 o ¢ 9 o  No,
~(L O L0
"o Z 50,CH; 0 S0,CH;
T H LA R

B 2-1 FREGIEET AT R IR

=W ERAREN ., FREEER. A ER (B 2-2) H Ketospiradox
(B 2-3). BREDR TR MEREN], nH PR S 2 AR AR T,
MR ER TUBRICKAAENEES, BRI Ehit i 2y
BH. WEARGEA RS O A SDS EWHA LT ITR, FEH THRRTEHMRE.
PRSIV, Ketospiradox FIHIA R IR, HTPER KB —E4L B M HH
ETARERZHD, —FaBERmhaPY: KBRNTAIRErER A5IE
K5 SRERENNYEMFES, AR SRk,

S04 .



R SR S i

T L

ﬁkﬁ@
H4C0,S

P 2-2 SRR B 0 45 4 2,

ok © Me 0. 4
oe®

0

TR0

0
E 2-3 Ketospiradox B 45§38,
ZER SRS HTT 9 AR (B 2-4), —a2=E5E (A5,
H—Ea T ERAG (B &),

Me

o 91 x
R RE
5
=
Ry
o
R4 v

A #bar B &4
B 2-4 =FRbEW ST 4RL
SRR YRR, KEitSHEFREZAE —ERECHE, —Bokis,
Rt 0ok, PRECETEEIE . L FHMM X, Y AR R IR T A T A A e
. OINEE. WAL, WIEER, EIGFHECREEM, o TmiEgE, b
w7 EBRRENE. EJLEE R RE R XA MARE, U B WA
Fl, wE 2-5 frw. hE&W 1 ARk ESNSHHIE, e 2. 6 BSEIRIA
A dRiE, AW 3. 100 16 HE D% wdRiE, ha¥ 5. 7. 8. 114 124 13,

-25.



e 3R A S i

14 HHFEH 4w, a9 9 R AEH M HledikiE, et 4 R
FnalRIN, ha 15 AR =R . kb & WTE 250 g/hm’ MIFIE T,
FETL L AR AT O R U R BRI DT,

G

S0,Me
(1)
0 e
——
7\ | —CFs
Ne/ N
he M
= Me p R
s NH x
S |H“ B
0
P
g &7 TCF, CF,CI
(4) (5) (6)
W=
We oH | |
i ‘ 3 Of"%-N
| m“ Cl
R N/ R
| N s,
SO,Me CH, S0,
7 (8) (9)
cl
h}-"{’ o
R
R 0 ('N“W
N /i
N—N
]2
CHj cl

(107 (11)

-G



I e ah s

Cl
]
R D\)k
NF2
cl
(12)
| N-—-D
: Vs
CN
SDZ_‘I
CH3
(14)
R

Cl

(15)

SDQ_‘

CHy

(16)

EDQ'_CHS

B 2-5 LF S MEEEE LY

EU AT, SHRSAWERILHE, 4E 24 &b R~Re B HABRAL
o, s AW BERFREE (0B 2-6). HEh, (e 17 HARED L
WMPkE RIS, 7 300 ghm® B BIFMEGREREEY, (AW 18 547
RBEL R, N TFiAATHE, 7250 ghm® B BRFHH TS RER
I, A4 19 HARERATRE, 7650 g’ 718 FRHE B IFHRERT,
AR T4 15, &4 20 AR RIRET, MEGRLL M0
EHIARL, A% TFiAA R, 7E250 ghm’ IR FAEE. BEZH

H—RE R,

-27.



Ly Fm A i

i:] o0 CF 5
0 RS

Me
“'n__D 0 |

Cl
Me AN
s - Me
l _ © Me MEHT
0 S0, SO, Me

"

CH, CHq
(19) (20)
[ 2-6 =FAAEERE

2.3 BRI R EREIRT
2301 EERSH

ST AR E R SR A, BT 08, ATRURE B R 4 o
4y, —H4 R 2-THEA-FIREEE AT R, 5848 13- R0, S8R
R RR 2-THE-4-F B S PR SR A & R, XA
AR .

DQ}{,R
NO,

S0,CH,
232 SRS R 5RE

Wi EEEE S RER SN, EEF KEMXCEEM L, B84

-8 -



Ui KL A

LHEHNLRERBRBMNEZTEH TUTHEALRFTE:
FE— CLE 2-7) EXHUYPERBEEBEER, ER,
M4k, WA, B, EH. SA EHYS L RIKEE RS pECT,
HEZ (RHE 2-8) FXRAMNFEHEBRANRGEFRE, 25,
Bk Bk, WAL, B WS L ®KE A el

CH
? o CHs
""\‘_
| + Na—S—0—Na _ NaHCOs =
7 =
S0,CI O
SO,Na
Cf/\H———DNa lH
0
CH,
COOH CHy
NGO NO
* 0 2_HNOy || o
=l
HyS0,
S02CH; SO,CHj S0,CH3
soc
’ 0
cocl o O
NO, d NO,
0 S
D ot
=
o S0,CH4
S0,CHs
27 HE—

-2 -



TSNS TR SRS

LHy CH;
M
“1503 CICH ,CO0H i =
—.h'
NElHEClj 't =
S0, MNa S0,CH
S0,CI ©2 =
CH,Br
pin)
HNO 5 Br Br
_ =
H,50,
S0,CHg
S040H;,
. ) o
1 F-dicyclohexanedione
K3C04,DMF
H5CO,8 NO,
o
¥ 0
PCC
—_— -
0
H3C0,S NQ 5
€28 HEZ

P R M B A 0 B R BB EIT I & L, B th A
AR HR-AFEZMEIEFLUN FREMIAALHERE, FRZEE
FE-ERTHERN=HESH, FEEFNFWEES 13-%38 =
At EHRNEIEL™Y, TAE _MNEHULEREEUER
AR RN, S 2-R P E-4-FIREH R, REERFE
TE 13- _FEM, BEENY, B EEEER S A TR
W AbsE i &k (PCC) , EFCEEDMAEE, NTEE T -0
AN, EEEET, E4H PCCR TH#EE, MABMFREXN. B
TAHE g, EFET, ~ARES, BELE, WSS, SEER
A BHURAOAT MR TR A X PR 00 R R R AT IR LS, Prel3A 1 0%
HERBANBMNE REEMASHME. EhERSET, BINAMEHT 19
MR BITERGEAIN HARr=4 AR, JFatit )y REHT T PR AR A
M T 2R, EREFRIESMEER RN, o, B

-0 -



W BRI i i o

2.4 |ERAH 5 1ER

2.4.1 SRR T

i 4l fE FEHIRE

PEE T T AR. (Z99%) RN RHRERAG AT
R A AR.(Z99.5%) | REMLERN—T

LB R AR. (97%) R AL 2EATIE B A A
S L AR. (Z99%) PR A L L AR
7 TAR (299.7%) | MM EELTERAH

SE L AR. (=96%) FREFHATRXET
Rl AR. (95-98%) D EEL TARAT
T s AR. (65%) ILH MR R LR T

2N A.R. (36-38%) B 254 @A FIF R A H

FE AL 4 AR. (Z99%) FoE T A AT
ST AR REF R SRR THRA A
DMF AR. FETRERE AT RA R
Fook 2Bk AR. FATE RSN TERAR
—HE AR. R BRMLE ARG R A7
=¥ AR. (98%) FETT I3 AL T IR A
B AR.(99%) TR BT THER AR
Zh AR.(99.5%) G = A2 R4 7
b A.R. (99.5%) FiEm AR

13- 2 AR, FEARE EER AT

2.4.2 LV R

PO EeiE; FIFHA-EE, XMT-DA 32 EER AR, &lm TR E
HIRAF: BFRY, EEBEZRTFNSET #hmdmEaHE, bamEs
BIF BT AT; 60W B, SETEF(LEE; 111 Erfashiiieds,

-3 -



TR e ST B o T

LHSIETRARMIE: RE-52 RRE AR, X-4 8T Bon B S 8E L,
RIXMTFRUBFRIMEL R WERMEmIERNSE, N AR &P -
IILE TR, Ll OEET ARA T L0506, 1] Braker 22 %) ; Bruker
AVA400 BUZH IR L REREZEATEGERAE.

2.5 KENME

ATEHAETHEWREMYE - EHEERAHEUEER, AETR
BRERPHEmn R, FR=ZMEREANETELSRETT 2K
fffrwd, HRETHEBEROITALE, JETEHEEEAEN=
MXLEY. EHEXESE L RA AR L, 83 5 2 5 5
HATHEEMaN, BHTHERTRMT ZHE, FFELIHERERELR
MERCE o, RETHAREENAE T LML, 8. LU
BEChEGER, 238K, WMEtk. Wi, 84, b, GEEHSH
AR T PRERR.

=12 -



Uy i S0 -2 {08

F=F PEEHNPHERREPENAN

31358
3.1.1 3R R R EAE TR

WEXAR  ATPHBETR, TR, TR U
ﬁﬂ}ﬁi;&ﬂ. gp-[l'h.'i.el.hj'lsulﬁ}n}fl)toluenc: 4-(Meti1}']5ulfnnyl}tﬂlucnc:. |
' Methyl p-toluenesulfinate

cAs®: s

AFR: GHOS

AR 1023

R HERRER

Mg ES. R BHURENARTEE.

CHy

e (AL
S0,CH,
312 58
MPERBEREE—MEENLFERY, AHELEREZTRE
E.PREEHamEIREMNEEPRE, THEGRBRENTER
T A e TR .

3.2 AR LIE

EEE RBMLLMERM L, BESRFEMELL S RS0 R FH
Wit T U F L& &g,

Bk — U DUR S 3 JRORE, ff B 2R 5 R O 00 R R T R
BE & AT 5 B B 9 X 5 B2

-33-



AR A A S

CHa CH,
= CH3S0,
| '
2 O(CH 4505,
S0,CHs

P 3.2-1 Bk —
g g =S I owd B O O JFURL, 4G X R 3 I I R0 T R
WE, EERBMEMMAKERPEN, SAMWMEBRAFEE, REXHEZ
E g {E b i B, GBI P m A P,

c
Ha CHj cH,
= NapSOj CoHo0,CIN
2MppiiNa =
- NaHCO 4 =
SO, Cl SO,Na SO,CH,
32284k —

Bk =177, DIt HEONER, 76 R A R Z R LR e
R, 18 2% LR, SRJG SRERR — FRETERREE 4 (F T R IN18 BIXd R AL 7 K,
RIS AL IR AR K

M CHs CHg CH,
=y _EbS Xy, MezS0, SN
| v | = | Z T
cl SH SCH; S0,CH,
B 3.2-3 k=
LA, HME—RMEEERD, FHEMN, SERE - PPREARNTH
FR P ENMIAR YR, TESTRIBE, BE=2E2, EHDHEER
Az Sk, HEMESE. 8050, SEEREETREANERE, HER

RS & 600 CHFIR TIAT, LWFERMELLLE, ML SR, RNE
S, ER G, AR, REBEEAS, FlbEiEm s — s,

=34



(TR TR R TR

3.3 LS
331 S E
1) 5
R ISR 1 L YO g, A 300 mL 7K, 92.4 g (1.1 mol)
NaHCO; #1 69.3 g (0.55 mol) Na;SO;. FFalfiist L iR R AE inth, 20 min ¥

FHEE 75-80°C, Frbeiii o [ 45482, B 95.3 g (0.5 mol) AR EBE R
2h W4 5 WMA40 g, 20g, 20g, 10g, 53¢), FHIRRITE 75-80 T2 nl, &
R 3 pH {8 (REFAE 7.5-8.0 Z (8], {RiEHELE 2h,
2) TPl

RIEINA 87.375 g (0.75 mol) S LMEH, FFIGRETE 103-106°C, REY
R T FE R 18h, GV RBDEA 500 mL M F 2 B5EH, R
EREREEAL (HEIEREEERGHN pH {AFEdME), FRIESWEE, BALHMEES
AL HEAH R A KBRS (AR 1. 1) HEEF. FRT RS H, ik,
Kifke 72 S0CTFHTRIEIRERSR, FHRETHFRE,
Weg @ ET: 75 1L M= 08 In A 300 mL E-A B, J5 I SR,
i (EliD.

332 EmE R

A I A B P O B R R R O TR R A e, BERUE
02%, LRSS, L 96%LL b, iR R MR IR . 3 SRR R
FELIFTHE. ZB. DMF, Wfll. —8Pk. @, JERIESHEIER,
1B LR IE O A iS5 B 559 B0 B R R B AR LR /s, AT K, B sam UK
LB T A & .

a. SBERAOIE K SR 85-87°C, 5 3CHK{E 86-88 CHEAF,
b. ZLAMEHEKBr [EA) (LE 3.3-1) EEREERYeEER)E. & scmtE

1300.77 cm * J 1147.65 em b (4 g 6 J2 TR £ i 5 3R 2 e

¢. HNMR(CDCls, 400MHz)( L 3.3-2): §7.8398, 7.8192(s, 2H, Ph-H); §7.3776,
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LA RS i v

7.3574(s. 2H, Ph-H): 8§3.0349(s, 3H, SO,CH;-H); 82.4570(s, 3H, CHj-H).
FAELE . F=MAIE S, LM, BRRN H ES s mstt s
Fof B AR R A AT, TR H T B E P o I

Transmittance

0.2 - E 2 g

=¥

: T T T T T T g T ¥ T ¥ T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

B 3.3-1 3 A A 2 A0 200k

Pl 3.3-2 % F RN FF2EHY HNMR (400 MHz) i &



(I 22 T e 2 YA

3.4 R imEAEzTIS

341 THEEWS S ZE WA S o E

FERT R TR SR B A, o R B T s R I R R 5
FAEARIRERR, RELERERS, MENEREPEHEREEFRELE. FE
HAh R A, R R MR RIR R, 4 225 AR mt s P iy
e (L 3.4-1).

# 3.4-1 VERER A H 2 X 2 A0

LRYS | me | Kk |
1 [ 1 1 87% i

|2 | % |
3 | 1.2 i 00%
4 ( 1.4 [ 89%
s 15 | 88%

T Ao b= n (WHRTRRAN) :n O B AR R )
MR CAE S, BEATIERRER A A In, Wi, B WM S
M PR E AR R T 1 R, RN AR BT, AR FE 5 A A SR,
PR AN A AL A, A 300 SE ML 6N A A 5 0 HY IR S R L O 1.1
A THEERNEREFR RO AR, BEIhRAEE, 6T 0T a3
EE R <

3 3.4-2 WL TRA R BN IR B R
LTS okt LS
] 1 80%
2 14 | 86% |
3 1.5 91%
4 1.6 90% |
5 18 | 8%

7E: Boko= n(FLZERE) n (4 HF AR S0
MFPaTLLE ), RILEWSX PRmBL IRy 15 i, RINIRES,

=37 -



[IEE NS S0 R R =

MEGPER AR R, EFE T L0 2 S ER.

3.4.2 BB pH {EBYZH

AT T 5E B R pH A X B AR A AR R A S, [ A S R g
. 180T an T B9 R

% 3.4-3 pH B KA

WhFS | pHE |
1 7 80%
2 7.5 85%
3 8 89%
4 8.5 87%

IR R N AR SE TR A P AT, BOh RN H pH iR &5 R R
B — A, T3 S A pH (5 £ HE G AR 0K AR« Sc3e R LA pH
EH 7.5-8 hE.

343 EEREFMHBE

P AEBBRE L LBEROYR, RN S, T AR ARk
R R AR AR IR R TR P R R R R NAR, EFEERE. &
RER s, AF AT EEEA RN, NS F R AR, T W
TR A (LR 34-0), W LR AR MIREE 7SCER, PRlcR R
es Ji-2alidt s TR

2 3.4-4 3B R B R Y
SIS [BE/C | deE

1 60 73%

2 70 80%

3 75 89%

4 80 87%

5 85 80%
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TS e 1 B g (YA

3.4.4 it

B EL R RFEEFEAe SR, BAIE T REN RS &R R R ETE
75°CH#A, EERMN pHEN 7.5-8 AH, n(EHE)G FERHET)=1.1:1,
n(H Z )i F ML) =1.5:1. TESERMAM F, BABET T 56 E
W EE IR, RARETIEA 92%, &3 T HENE.

3.5 HARE L S My B2

TR P RN TR T A EERE T, W RENS BT RN, &
S RN LR P AT FBRIR T, R SRR 74 2 R R IR S T P R R T,
A REN S REZ. TERMEIRST, RETHENE T o TREERR, ¥
HEBABIE AR R T, BERNEIT R BN, BREFRERE T, EFEAET
TR AR L R, LRFE. HRT:

CHa

CHy CH,
© :I\A—CE COO0H OH
— & - H0
fﬁﬂz
50;Ma F&TL} cf”fE{h
AN ;
P 3.5 Wik = L
3.6 AENE

A FRLE T X R R AR — SR AR, ARERES S
FRAUAER b, 328 T =4& A FEBEE PR M nl TR R e, SRR SRR
Ew o, ET HPEEE TR, LN FRMBEhkinRe, il
R ERRRERN®E, e T REEETZ &M MRS EER, SO
FOAT B R, SHIE R R R A 75°C oA, IR R pH E2h 7.5-8 AH.,
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WA RSl

n(IER R A1) B 2 BABES)=1.1:1, n(&ZEH) G B AEBBE) =1.5:1, B
S B KREDUE RIS TERES &, ERERNEG T, BT T RS E
HIEAR, WETA 92%. Mid 45 Bz SR, BiE T R ki
B, BRBHAT T RS R R F4R

=40 =



R e e 204

FHUE fEdk 2-HE4-RFEBERENSK

41518

41,1 2-FE4-FEBERENDEER

LT

T AR,

CAS 5.
T
o T
1
IFH i

.

4.1.2 Tk =S

2-TEAk-4- P AL R 2, 2-TH AL -4-F R A, ST IL X
A R

2-Nitro-4-methylsulfonyltoluene; 4-Methy-2-Nitrosulfonyl

Toluene; 2-Nitro-4-methylsulf
1671-49-4

CgHgNO4S

215.23

SRR

FEEEZy . b .

CHy
NO,

S0,CH;4

T e py e Wi MR A RN —, B4 1834 4, gl ARHEH
IER AT NTHE SR .. B 1842 R LUSTHEE AR RO R LS, TR
FLLEA BLAGS: Tk H IR R 5B T a2 R A T« A &, A
LR ARHATT . HRAAEAN S, MERXAASRMOELTE WEER
BUAS WA= A PR T A 70 ) T 1k B R %6 R A1

# R R AL LR LA

1) fHER

4] -



e SR RS R o

IR R ARSI, EROEER, SURT. R 5E 7 M 0 B <5 i B
e/, 3K, CEENREEAER . SiRERm e, Tkt Kz,
WRAEER R, BHALAE A Bluk5s . Ao INEREEAT ROk S e, BHRM IR
B EENEA. WEEP SRS, L RNHATER S, SR
AR D o BT EFRGET— B RIEERN . FTERAE& YRR
1R, R4 REKREHNRAEE, SRR RN T, HiksamiEH
SR NiONTEL
2) RE

REEMNESHENESY. B1E 1846 S5 e IRREME N (b r 252
i i Ry (MusPratts). GiBRFIIHEAAR R S0, GiBGERRGER, MRREMEIER.
TRER B R A Sk an), BRI A R R R T Ak 6 7 AR B A A R B A A 5 4
s, FBETY ErE A, HEGE:

(AVREBRLHER S EEZMIHEERE T, FreORrERrmkaeE. 'R
AR, BIRMNA, FREE.

(B)RFR H HOTHAR H B HRIR TG |, WEILTEw &8ss M.

(C)FiM T Ee o, AR P O e, T LB RIS
i AR, {8 B R B B

(DYRTER RIS SR, Bt T B 4D 5 mHEe 004 B efd, {0
15 T 34T .

(E)YRE BARMIER, Finnl{#FAR#EiE iR & RS,

3) TiiE 5 LAt IR A AL

R (Orton) T 1902 =1 SuE H IHELR ZRRAT IR SR A AR AN
R THRE AR AR W R AL, o SR R NG, &R T RS
IR RN, BB TG, A eEY. AMEmEkEY.
R, BELLRHSFRITELL.

4) EEALY

RAEMADER T N2O Lhsh, #I]LMERTAR, =%t = HM,0s), VIHE
W EMN200) B B ZFJMN0s) . FZER BTN E —E&MF T EH T LAEE
HEAT DN A S B
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ey g

5) AHUHEES

RPN R BRI A IHLAE ) (B7E R RS FE &M T, WTLAH
LR R AL A R B E Y4 . AAEVINE ARG AT, =] LAME R R AE 52 2 0K B/
JE A AT o XTI B R W] 43 BITERRAE A B SER P A B AT . IEHARLR, TE
WA A ek R R T 1 I L S T AR B R LR R 5 I N,
Bl o' Wl AR RAGALIE W A REE R e 5 A T HEATIRALRL 558, I — LB
B BElE. FPESAE. WERRESCLRE 2R LB . TERE A LR 1 o BT iR H H
HiFj e 2 R AR AL AT B AL
6) THEEE:

TR A WAL R B AR A a T R TR SR A AT DAY AT AL ARG =
AR pETH AR, el DU s msnl B s Ak py tE ek, AR 0 B AR e B AL A
HIRsLRE T .

7) Hemieh

M EATH R . SR, B mSE, PRAR W E, —AIFAEH.

HRAESCk A, K EAERRIN L, — BT, R 2 BRI,
—RARMEEANGHEAESY: WRE -REHLNY R, —RERNE
( wt.65%) FIREEMIREY: WMELESFARMYR, —HFERTHE (wtd0%)
MR KREY.

Tk EREAb A ik = EAT BT LA
1) WlHRRTHILE

TR R AR S AT AL, HOUZ BIna i 72 o A ok B0 R, HCaEk
EAEMBEE, Bl —RRAMTERSEFRSWAIMEL, nRSm i r) 75 .
iy X2 TEREESE . BOSERTEAL, EnER B A T AR W T R AT 1
1k..

2) WIHEETRALE

F BN AT RSN . BT BN A A Rl R (I B e FE AR,
HERLERZENHE, BRI, DUSEHL NS, AR
R EFER . BT OUR T 80ER & W & .

3) WERER S Fh KA iE
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W R 1 X

SR E L YDA B R T R AR, RIS AR O R
(AR, SRS I A B R AR (R R S AT IR, IR i A RSN &
RAose, —Mr- S8, FLl AR .

4) JEH R RN A

AU A AL = YA R N R T AR RSN, R R A AR IR BN
ik, ML RIZRBEH, A AEH R AR P T e I R N . XTI
ERREZMNA, 2T FREH. BEEMHEATE.

5) HHLER L

AT BB AT SR S W R A R N B, T4k R W ET LA
RAERVERPEAT, MEAMAEHERA KRR, S0, NEPRE. &7
Bi. THERL. #5%, HPWHPE _EF k.

4.2 TSR
- CH,
H,S0, NO,
——
HNO,
SO,CH; $o,cH,

B 4.2 LR B RN TR

3 AIAEEE A (24 g) oA 250 mL PO Lk, 2AE N 30 mL 98%
WG RE, DB 1), TEBF GO0 T W0 el sk DR BR AR TR BR AL AL TR (15.3 g 65%
Ik HNO; A1 12 mL ¥ HaSO0,), N 1 dis, FNdE S HRERNARNNER
EFE 0-10°C2la, WnseEE, MEKSE, R THENE, SR mAKR
BOKK, SRS ERHE, S8, Kt S0CTFHTER 2-hik-4- PR
EHE,

43 ERERIE

BB 2-TAE-4- P UL 400 1 (AR B P 8, Rl R AT i
B) 96.2%0A b, SHHAE I ST, HERIE 97%, LB R PEAHEE BT . RH T

44



Wl ZR AT A i

HRE, 8, BETHmE. 8. EORSREENEIERN, HHETE0.
PIffE. DMF. —F Wi, ZERZEEFRPIER.
a. S B AT E B A0 118-121°C, 54T 518 IR B .
b. L4 ES(KBr K /) (L 4.3-1) 3 ZRFAE W 5 (088 MR % B AL E —
.
c. HNMR(CDCl3, 300 MHz) ¢ LB 4.3-2): 58.538, 8.077, 7.620(s, 3H. Ph-H);
83.114(s, 3H, SO,CH3-H); 82.718(s, 3H, CHj-H).
RALGTR: T mfIE A, AMFIEEE., ZEILRT H 0G5 ome m L
5 2-Wi%E-4- TP B AT, BT W RE 7 R

1.1 5

LT T A

0.8 5

07 |

Transmittance

0.6

0.5 5

0.4

e T = T B T 5 T 4 T & ] o T
4000 3500 3000 2500 2000 1500 1000 500
cm”

4.3-1 2-T B-4- AR AL F A Y 20 4 38
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T e TR R

FE 4.3-2 2-FH3k-4- FEEIE AL A 3 A7 HNMR (300 MHz) iff &

4.4 F N RMERE S

441 HEERERORAEIZE

LR N BARASEEMN, HAARRRLEWRTENL, Hib &t
FAR. ERERMAFEEMET, BT MRS FREEE T 38
RSWCEMREN (LE4.4-1.



Ll A A i T

F+ 4.4-1 TiEEE B XTWCR R 0

SRR S Aotb & Rz E
1 1 T 85%
2 | 88%
3 1.125 96%
4 12 95%
5 125 | 96%

FE: BLH= n(liEE):n R EER R )

B ERATELE H, XA R kE, FHERHE Y (THE 5 PREE P
=1.125:1, BER W) bR, THERER TIRWE, WEED T RS, R
HEAE.

EALY T, HEBENRNA, MR FREREFEERMN 2.3
BAE, FEENENERERN, SAEREE. RNASSe, HEERE™

B e A, FERRARLY RN EREAEN, DTE,
F 4.4-2 R EEAYAC Lo Xl aY g
L5 ACH iz R 2
1 1 76%
2 1.2 87%
3 1.3 90%
4 1.35 96%
5 | 1.4 95.7%

iE: ACH= n(ARAIER) (R THAR)

HERATUEH, n(RTER):nIRHEEYNN, RERRERIN, H3ERLT
HmE 135 B, RACRIECERAE) THERR, MR RO BR B R R & FEF A
b, BEEPBEENRL 1.35 N B EN RN &t
4.4.2 TE{L P GEER IR YA HE

FREAIER: ()R B BRI, (2% e B e A i A A
() ANHEEE SR, BN P L IE AR L NO R St RStk fE . B
HA R R4, R T MBI EE (HE44-3).
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(TR T B =S

= 4.4-3 44 Fo 7 B e R o o =2 () 52 iy

SRS | RMRE | W | RR%
1 85 65.0 86
2 90 65.0 90
3 92 65.0 95
4 95 65.0 96
5 98 65.0 96

MR AT AR Y, BB R, RAKER EFmEY, e S
WK T 95%0, b RAET A MR E TR ie s, HOTEE R AR Wi R
XKLL LEE, BAGEATESORMEETNG, EREETHRE.

4.4.3 i hniR BR A 5L L iR BE RYIE

E% RN M R . MERAREAZAFAT, T8 THMERN R

L35 P X T R R Y SR ae, R B AT R .

96% -

90%, -
Z 85%4
gﬁ T0%0 o

65%

20 2 4 6 8 101214 16 18 20 22 24 26 28 30 32
BRE (T

P 4.4-3 il iR BRI fe SN2 B RO (1 M
EEART RNGH#HT, A EETUEY, BEEENAS, REMNEEE
SR T EEmES. ERREASFFOREIT, ERNEHA 10CH, AhEXE
Wiz, NI AT, EHEE 0~10CTL(E,

.48 .



a3 KB AR i

4.4.4 Tk SR e (8] ik

T R R B ()BT 1 B30 ) i B 5 (20 B 3 3 v 5
TR EER A —BOREL, MR, WG, 3L fr ik
BRI ()RR S R R i Ak = B B G308 B B SRR A iR R,
REFRMAA RPN BRETE 0-10C2(0); JEHETHfh R R e (R R{E S T i
ITREE, %% T T R N e Tl 3 B B S ) (RIS R R A
z), WmFER.

95%0 = -
P
% 60%-
i
=
459%
T LI 1
0 2 4 6
mHE Ch)

] 4.4-4 TR = R (Y e Tl R i 32 1 2

B EEAEH, N3 A, RNEREC SRR, RN, i
EERE, NTAREMAIHE, SEGEHE 3 h ) RN E.
4.4.5 &t

BB R R FERNHE SR, AT E T SR R TR D Ry
JEE, B CAXT PR R E R 2.3 0, Wk R SRS 0~10C 2
(), Ttk A 3 h, JREERECEE n(HREER):n(HIER)=1.35:1, n(THER)n(X
FEEETR) =1.125:1. EERERNEGT, #HITTHANEESRR, EE
M TTIE 96.2% A L, IEE T HAEME.

L 40



I B e o 1 e S T S

4.5 WL BRI R AR
ST e, 2 ) J2 RV ER 2 55 2 L B35 PR R e 5 AL A O,
HONO,; + 2HS04 = NO,;™ + H30" + 2HSO4

BN, ERNARFT NO 4 i IE R W AT . NOy B TiE
PERSRAY AT AN, BREEEECER LB, SERcT IERRSEY, WIEE
R A RIES FRE R TAEE  His9.

CH5 CH, CH,
’
> ﬂ.j‘ - ““x‘; W NO,
| 3 e, —
50,CHs 50,CH5 S0,CH5

B 4.5 Btk sz R pLEE
4.6 AE/NG

AFERGR T 2-T k-4 H L A — 2 2R A b R, R R
B2 Cakimenl b, frdl TIMEENE, B TIREEN LT, R R Es
SO N FRE AT, BT EIE RN TR, LI PG P R FE,
id R EENE, e T RMEBRETERG: MR ENRNN TN, BE
P B R E R 2.3 54 H, WINRERN &R EGAE 0~10°C2Z (W,
W4 R BB 1) A 3 h, {RERAIRCLL n(REEER):n(RIBER)=1.35:1, n(THE):n (3] FiH
BEEFF) =1.125:1. ERERMNEMT, #TTHEMNEEELR, RHERE
A3k 96.2%LL b, 40 AL EESE AR AT, WS T e RLAEE, &
JRHAT T 40 R DL ER B4R

- 50 -



RN e

ERE PEF 2-HE4-FPRBEXFERNS K

5135l
5.1.1 2-F 3 -4- R R RE AL R RS A (LA R

2-THEE-4- IR L G 2-TAE-4- LR WG 40T

WP 3L AR
X PR TR
2-Nitro-4-methylsulfonylbenzoic acid;
S AR O-Nitro-P-Methylsulfonyl Benzoic Acid;
4-methylsulphonyl-2-nitrobenzoic acid
CAS 5 | 110964-79-9
AFR: | CyHNOGS
T 24521
T .1.5?6
P il R K.
COOH
NO,
Gk
S0,CH;
512 5808

2T H-4- I  FF R — R ML 2 R, [T TRy, .
PR, REARSGHE, RERFERERNEESEE, SO&RTEHR
AT R R 5

513 | E TR

ERFMANL T, BEUE—REZMNRMLRE. BRI KA FGAR AT

= 5] -



W B A - i

oA tesE R AR . S GE MR R B AL AR
1. R RIANIE

AT AR, KRR, FHAES, RERE, ki, KEEHaR
WAEE T R B, S B RN, R FE E M WA AT A7E 3 R AT AY
SR TP EATIR SRR, EAUER T 5 MR, LmT
FoImRE. 5. FEMBEREASYRGE, THLEM T80, frismasait
TrMAEAEE ZHNA. THTER 2-iHE-4- P iR R ER
Pk EEG LT LR ik
1) MERMPEILIE

77 1% 8 R TR 07 R 00 ) PP R ST AL R A, W 7R B TR E OB B P A
Ao AR A o P R R A 0 REAL T, PR E R M R AGIERY T A BRIETT
%8 2-IEE-A- B R, K, NSRS, BRI B R R,
£ — B AT W N E RS 0K, RN 28R BRI R KK,
i E — B IR el 8, o8 A9 B i AR S LA IR R R R R, B
BREREY, ik, AREEEE ATEEEM. BE 88%, R 99%.
BRI RS, WER, FEY, RN&HEERMN, saiitb. (HERRE
Prigge s, g R A N RS ERRA S A, BB W o E T a0 A 5
%, FEFENREG R E. R Es B e aE .
2) mERWRLIL

R 2 A RS T A R R AL, R T OB I A
R, ek, Pk, St P RTEAEN, TEETERERAGTE
Lheh R, EEREEHTRASHMERERE, RAEXREFMRALER,
B R AE A e o — ORI P M 40 R AT, SLREE D, BT REdEEIH A BM
iR, MaEBE ARG, FERGE. SERHAEL, s, £
REAR ) MR R R R Y RS, BRURA, TERNE, £
S22 31 o
3) IR

KREPE-FE B E T, EEENRFE FRTRCRE, T
HREEMFEBMHLTAIFET. —AORAN TR -SATmELR, R

=52



L FR AR e i

PFIRA, FALRE TR, #EAFIFAIER T EGCER, WERE. A
@ SEET 3, mAE .
4) WHEEE

THE 2 — TP 0 SR, RERIEE, X TR RIERMALF. diE
M. LEMR. A TEFEREALY, EREgEdREEE Rl s e,
i1 LA R B h Bt R T R D . X E R A N B aE R, HHEAE
EHER DA TR LT, ETEMELRNZE BN BHEAFEL
SRR, RNEFEY R SR, RN R, o R AL
MR ANES . Said, SXRHERENWHEE, SHRMNERE, RNMEEEA
w, SRR R, BRI TR, 3 KE NOx &, R
RENERAZE, BAERTTHE: HRHABMEER, TR R,
{EL % 38 4 A D™ L
5) EELF

FREA LT RAAAENRS, FHIE, ZBE. 4. K. 28555,
FEREN, ERFETN, MEKNFEESEERMAET. Bk, KIE
FIEACTI AT BE B RE, HAPEEER, bERm, EEHTEELR P E,
TR A B HE MmN RS, TERIENHTIWEM S, WiKET
AEIEE, RAEEME FTHEM, BT 2-HE-4-PEEE PR EN, HHER
RS, BAEYRNE.
2. WS (%) eI

20 4D 80 FAXGRK AL, B UMERREER AN, S EAL S YRR
W AR, BB REE SR TR0 TR, TERAR A
HEM S ML ERAL R RRGESEML, A EES. B, 7 TSR,
FES LR FRENER, SRR, FAMREER RNEZEYE
B9, UL AR B AR R A AR — R B RERAE, DU HE
HRADVERREE, MRS R . 48 RN (], JRED RSP E IR IR
Fr WSPHFESPEMREAS, EEER, £8EN . RAXAES
B O m A R
3. HEBELEWLE
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ITp Ve o R S A e

A6 4§ A4k F:(Phase transfer catalysis)#2 20 fE42 60, 70 SEACMER—FE
W& RF i, ELVER B, BN SRE. 3% TAMAREB AW
HR 24 S WA 3 = ke B, IR Tk 4 R b Bk S = he B4 2 — Pk
RO, MU s, mHER TR REEHERRS T 285
F5m. SESRFLEFATEEELL, MEBEAEAERATES, &4
o, REGEFEEE, PEZAEREARMEFRRED, REMNEGEEBEEZ,
0 BT RS, WiEth AR .. 2 USRI U R R S
W R AN AR A B, WA, W B S 95%LL B, FAEAR
R AT AL, 28R T ™.

HEUFE T AP B P A0 RE R AL AR, it 2 XA
90%LL_E R LA RN RE . SR fbF M T RSl Ty, P4
REWRI B, FEr=PFE i (B =R, B iR e fRRvE FEAI R
BURMRS. TR R TS F M A PR 4L e ML REb i
A ERETEMEPRERMEAREE, @A K& Y A R
e AL, Bt & AU R E A AT R R m e AR, JFEd
YT A B AR E A 0 PRI AU AL T 1R, TR AR R R S A R AR R A R
AL RNER, LHERMMELGT, Sl SEFERECRSERS
HERAEME, EZRERFEFLT AR L E AR P AR
SHEPRENTTE, BAlZECE —EmMdR, Ef 5 —PursimeE
. EMREFLELVERRIENR, EHMTREMNERES, mENE
ELTEN A TR AMH &R, B, B, BRlEd, RLHFLARTEH
e RE AL S o) &, AR 5T 47 (e B A R e MU A F EE R F AN
(5, T B EA R AR A AR

it WD eNEAGR, T ERRE R, #8L, ${EGE, Fik
REOVEAEMIERF. € ERLFMLE R ES, RAMINERGER T, =N
AR, HALABUREIER, WF A A PR R T A 2-TH A -4- T
HFERER, WMeidbERE. ki, ESER) 2 1FEFEFERENET
W& BT R BUOHECT SRR R RO 9T, eSSt ik R LI R R,
DU 8 D T2y L R R AT R

- 5d -



iK1

5.2 LA

CH3 COQH

NO, NG,
[O]

S0,CH; S0,CH;
[ 5.2 WAL WALS R R FE R

HF 0.1 mol(21.5 ) 2-TiiAE-4- R A2 F 2R3 T 44 70% M EE(130 mL 98%
BIHEEREE, SO0mL A, S 1.0 g V.05, E18Hhn 60 g #RAEE, Winsste,
TR 3 BN 30 min, FE A G He B RS P R (T 140~160°C)8h. R FYSEEE,
MK, RRIEBHLM.

aifdk: MCHIZY 10%RY NaOH ¥, WHZEZER. ERIETIARS,
VR g, 1920008 MR 36% i SRR ERAL AR e, T, ik, HAETHR,
g Rk,

e VL0s TEFHATINTE 500°C FiTiEAL.

5.3 mEFRIE

BI15 M7= dh 2-THIE-4- FERIE R PR O iR R L &, WERY 69%, &
O A A by, SEEDIE 04%, URAA R PGEREIEIRLF. RETK. 45, BETWN
M, RNETFHE, Bk, A, —88RE, SRR et RN,
a. 25 R AN s B4 4 00 205-206°C, SRR 204-206 CHIEF™ .
b. 40 4P EE(KBr JE A7) (ML 5.3-1) 32 TERRAT 0 O 5 {30 28 0 B 22 30 A i P2 —
H.
c. HNMR (CDCls, 300 MHz) (WP 5.3-2): 63.393 (s, 3H, SO,CH;-H); 68.534,
8.343, 8.130(s, 3H, Ph-H) ; 614.419 (s, 1H, COOH-H).
(82.503 4k Fy /) Feiee y 7577 0 )
RACLEW: oAb LOAMFIEE ., HREERM H MBS % Homim i L A48
5 2-H3-4- PR A A W RRARAT, DR ATl 7 L T
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o l
0.4 4
0.3
1 S S —
4000 3500 3000 2500 2000 1500 1000 500

i

[ 5.3-1 2- T34 P GLIE A T RO RO 41 41 Pt

3] 5.34@&&-4-?&&3%#@% HNMR (300 MHz) i [E
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5.4 FLRIFMFRYIERE

5.4.1 AR IR B 2 Ry IASE
[ 52 H A B R4 A, 52T MEALT R B3 AL e R B (R
5.4-1).
7% 5.4-1 fEALFIRI B SR B 2

SRET | K | REEEL | EREREY% | BEY%
1 0.01] 21 3192 13_,5'*‘
2 0.033 23 84.9 60.4
3 0.055 9.5 93.5 68.2
4 0.11 9 94.0 68.5

T BCE= n(HEAR):nQ-TEEE-4- R IHELE H 2E)

HFAE M, n(EAT):n2-5%-4- PR P #)=0.055:1 B R H4A &
. b E R BN RN RS, B E& 2R R8T, kv
BEZ T 0.055 8, W REMEEN"HERIHEELH. G5EE, EFMHEMLT
FE 2y n(fEA6 ) :n(2- T2 -4- FF AR 1 4)=0.055:1 I B2 R g .
5.4.2 | 1L 5 RiR RS ik

B 5 Al B R 44, %22 T AL R R B R R R Y 2 E i (LR
5.4-2).

F 5.4-2 FUL LR A KR K2 0

TRHS | REGREC | RS8R | W%
1 120 84.9 60.4
2 140 93.0 68.5
3 150 90.0 68.2
4 160 91.0 67.0

HFEAE . RERSMAFTRNOEET, EEESET 140C)E, 8~
AR RREE. FEREET, @K, HEsE R RELY, BE
THRACRE . BT RABHBT, REESAR, dMRNERPEHRERE
140°C~160°C 2 [A] Bl 7T .
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5.4.3 SRR B
(18] 5 T g ) e TR B A S R G e 25 B2 A P e P o R R LR ey ( L3k
54-3).
A 5.4-3 FALT 0 AR BE 3 i 22 1) 5

| wmme | mEmwkE | RRKE/%
1 ?:5-_- 40.2
p) 40 48.6
3 50 | 57.4
4 65 66.8

REFWUEWE, 7 35%-65%M MMl p, Pl 220 LT
e o BAE R @ RO R AT S R, i mT CUCEE B IR AR PO AR, 4T3
T RE R A TR R TE R A T T IS, IS AE AR LB ik T 65% MR IT E AL
R,

544 it

HB EREEEMTRS R, RIOFE T REN RN SRR
FEHHREAE 140°C~160°C (M), FALTITERATKEE 2 65%, ML E n(fk
F)en(2-Tg3E-4-FF AR 77 55)=0.055:1. fERUERMNAHT, T TEAMES
HRL, BAWERILET 69%, k8 T EHENE.

5.5 FI/hi

AFERAT 2-ME-4-FRBELRTRO—EFHALHR RS, €/
KESHUHMER L, HMRTEAER, fiE THBRNEA S, JHETHER
PSR R AT, SR TRETMIEHE. Ll 2-THE-4- PREELE R R i
DR, IR N B R S, BRE T RN R T A Sk R N R
FEHIREETE 140T~160C 200, FALFITHBEIIHE L 65%, MR RE n(iEt
F):n(2- T 2E-4- AL EE B 39)=0.055:1. Rl ar st RAERES AR 4,
ST B G B LA
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EAE FEEEFNE K
6.1 5|8

6.1.1 2-FH E4-HEMEFPRA MNP LR

: 2-THFE-4- PR AL B S, 2-TH 34 PP 2 FR R 5

WRTTER st pas m

| 2-Nitro-4-methylsulfonylbenzoyl chloride;
RS | O-Nitro-P-Methylsulfonyl Benzoyl chloride;

| 4-methylsulphonyl-2-nitrobenzoyl chloride
*;’}-T-;T.t: | |CgHgNO;CIS . L
‘ﬁi*?—ﬂ.; 1263.66
AR v R £ R

cocl
NO,

Zi

S0,CHj
6.1.2 AL BT 48

AL TP R R R b . ST 6l s 5
Frel@ibaE Dk ERCRNVAL: R4, BRIUGRNAE D BTRAFRSHNER
t, —BERRERTERRGRAED. e BRS: BlERH0EY, B
TR RE, FR. AYMEZEPEE (. NEES) . skt
T gI Az, ATEGEPERE, Bind BEEw S R E ek, Aaiis
IR AL EE; BT T SIAR RS RIEF, ATHE ARG E AR
A FHTIAEE, BT o TR M, "R & ST K0l
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TE- =2 T R TR o9

FERRT A, W ERHAIsE. S, REEF.

) I MR eI AR T AR (L, L ) L ARERRAUL A CE AP A, I
SEH . SRR . EREFESEREM Y (=80, nEeRE) . e
B (SOCL) ) FR AP SINE SR R R, WL, Sk
i, ZSEAERE mEAT, BATANA. | (W RNHCD . sEER (o
RSO:NHCI 5. RSB RN, #ERMEGAR, e (8 EIAR,
MEERUAR) , g b pg B/ e DA MARGRE:., B, . 8% =
Fugfe. AT IHGH R R BRRIRI N R,

RS pg L R R T IS BE AT ALY . S A AR BT IR R DT RS
FeALiBes, mT AR ABmMEREDRE, FTURMS THhANE G54 B
. Ei2E, EREEFHURER, UeRETMERRN. =S ILMaEtts,
(UEH T el M IR dE ) B, ST 5 & BRI R R MNA, R4
) HCLL SO2 5 57443 . SAL RIS EEH A, B35 A B A4 micin
DMF. M5 WS, WEHESER, 200 sl it %A SV L R N3 T
F Ak R L

6.1.3 |EE R4

e AaEILE RPN —REER RN, EEBMRNIERZ, HiEl
TRAEBEUL b, RS RN T — AP E X ga— MR EHT
LA b 537305 A BT BB — 8K . BR— a2, AT TR R B — 2 T 1
RE. GG REEESEESREE MRS F, W H0. HX. ROH .
fie RN R EE R R LA & I IR G 2 & ROTEE, BFEIRINER. 55
TBMARMEEY, EFH. B, R, RSFFENALTESPRRZ
M. faa RMFRBEL, § FAPRTE: VRS E5RE RNWT T RE:
2EHE G RN R AT 4 F a1 3485 BN P2 75 R )ikdia =
Riftfides 5)hedi o R b =i g 700

o R JR 3 YRR TR Y 22 -4- B A A Y IR SURD 13- 228, 1
Gl F R A4 & BB, b M REERE . T RSB PE TSN, R
iR ) E BT, TEIMATE T SR AR TR A EH R
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Ll FR A Qi i

| A 2 B i =
6.2 IR

6.2.1 SRS

COOH coc

NO
£ 80cCl, NO,

SO,CH;
0,CHj

4 6.2-1 Sk & Rfh 4 e e 7 FE s
3 2-THAE-4- R FES 10 g T 50 mL SAEERS (i DMF £ 4 Ak

) Bl RN 4.5h, EEHEE 2-IHHE-4-FRERTEL. dT 50N~
e, ERATRIETES BEM AR, RERME, B EENREE
IR EEF T mesotrion f& AL, IR TET AL, kG TiEEARE.

6.22 WS EFARM

cocl
NO,

+ ﬁl:;L— + HCl
Q:
S0,CH; S0,CHs

B 6.2-2 45 & S AL BT R

SO,CH;

0
1SN

¥ 6.2-3 T4 R WL B W TR

50,CH;



e EH 2-iE%E-4- PR A IR A R 1 3-F e " A RN A
PR, MAZE L (FEREM) SEILER, WA=k (ELERTD,
TEVKIE Y 0 T R4 6 RN A G R R, 408 REHHT —ErEE (h), A
OIE (A EHAERTD, FHE (50T), MEFERALEHRN (h), LHREM
P

R RSEte S, 5 RS A1, A 2 mol/L #hEEF R, HERE, AT
WeAbs; HUAEAUAE, R ikitiE, 42, BHUER S%EREHE A,
FERUEIMAM Q8 R, mA—E B0 Z8ES G, AR, s, A2
mol/L #hE i pH=2~3, iTiE, [EMALE 45T TFHRT T, BIGFHEMER™ h.

6.3 mm5RIE

HIF P & 2- T EE-4- IR A B RO R A B, MR 92%. £R
MsEERE TR, BRE. 48, B TR, ZS595, METAHmE. Xk,
SEERRY . B S BMENAE: K-8, WAE-AmeE, 28-S0,
£ U HE R PO B B A 108-111°C, 5 CEkEARST .

LIS & PR RIS SR, BN 80%, LAy
1, SNk 85%, R RELESMERIT. S B S RIERLH SN 164-167C
SHGEEAETT.

6.4 HMEEHR N ¥R EARTE

6.4.1 SR 7 77 B

R, 2-FH2E-4- PR R FER RO E 4, 13- DR R
FEEF R - TR R, BT DL T O A 0 K S R e B ST T B
B —MEREXEE, ARIMEFIN REMZRARR, 28 TR 2350,
HEAT T R I LR R R R 0 ST (L 6.4-1).
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6.4-1 R FIRIERE

SRS | WA | wERES | Rk | Rom
1 :ﬁﬁﬁ-_ﬁﬁ 70% A3 18] A
2 fﬁlﬁ“_&ﬁ 78% LR F
3 =F R T 65% — Rt
4 L& i 60% AgfAbEE

TE: FGERIRR EIEREER AL E (Ll 2- TR -4- R s B R S )
JEAEIE (T [P B R IR EE RT3 )
SEERMERBENTTH, ZWAESHEER, ERASEPMERRZE, &
AL E RN, 28 ExR, RINBEEFE S IHEENGES R
6.4.2 FHEEFI MY IEER
fE& i mesotrion MILAEH, HARMMHMMEREE, EEGERNEHTE
ch & A AL, AU R, 5 R R AR FUR R 1E B (R
17 ERRMEE TR AP Y RERA B R, BEEREM &G T AT
FEA ST, RIGER T =70 . DMF. MERE. = FfE., BREaY o 5 ),
8T AR ERI R ACER e (0 6.4-1).

80 1

70 -

b #%

40 4
30 <

20 4

=z DMF WEmE =W B B
HE

P 6.4-1 A~ [) fry A B vt i 8] 44007 e i 4 22 D 8 T
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CIBRES AN E @ RF, RNEAL, BREERLAHIERE P =E LRNS
i, FETkfb =il R AR, SEALERREA;, =PRELEMA, =
R FAF B R T Z), SEREAT R TR, WE, WESRMWIERIE IR WE, Mt
o, D] AEIERLEITCYIE I, S-SR R, EAERES, B R1E,
FNE B, WEARSENFIE, S5 HMEE, SEM8RN
LL=ZRehmtE, HhFm, RNEMHEM, SERE, SRmRE.
6.4.3 LKL i [ BYiEHE

E4E RN P E KB EAE, IMAEMESRRE, REBES R
Ri, MO KEM#E, APl RS, @R KEBERER, RNTE
VKA HI 404 AT MR EH R R, T E M AGE B AL R A 0
FIAT, IRl B EMRFERESAAEE. E L EREFFEZTIZHEMHT,
5T WHE e iR R e X B HE R N Rl FED.

90
80
70
60-
B 504
B 401
30
20
10-

10 20 30 40 S50 60 70
BE (T)

B 6.4-2 TEHE Sz R P 3 i 22 0 R
MEZRSTUF M, EEE T, EdRMBAEET, BRIEESFT RN
AT R W ERNIRS, BRELHRESGT S0C2E, WEAHHE, KR
i, WA R A R B SR AT T, EHRRRE S0°C b IRk R NIR .
6.4.4 455 B2 i} (8] Y 3R 3%
TELL =S O AE, oA MEER, EHRRE N SOCHFM T #IT TH
& R FL R (8] 3G RY BE AL (LR, W T EFTR.
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W A m e

e - e —
0 10 20 30 40 50 (1] 70 B0
i [Almin

[ 6.4-3 4845 B LR (8] 3 o (1] 44 1 7 a2 1 B i

e PEMESEEERM L~ (Bl 2-T -4 P I P UL S )

HERLLE S, B RN A, $aEammERmi b2 gntasm, 8
4 S R (Al 60min f5, ¥ALEATI &, RTH Lkl , BO=E B R
Bl gRat i, WEESEEIRNESL, BIFE=n BIlER TIHER ML E,
WM R AR E R S ERA E, RS 60min 1 5454 R AR A,
6.4.5 B HE S B2 Y (B iR 4R

LR oG R, =L WRER, BHEREN S0CHFFMTEHATT
FAF BRI (R 4 R R R R e, a0 B BT R

"G5 =



e AC SIS e o

90+
m:
704
60 -

50+

Feib %

40 -

30 -

S e e T e
0 20 40 60 80 100

i fAlmin

B 6.4-4 FTHE [z N (B X H AR =0 AL R a0

PHFEAT LA Y, EEH R R (E] 60min 2 %7, BN ESHE T
(s, (B REE 60min ZJ5, HAEAHHCESAE T P4, BH 60min AR,
EH RN 2EUAT e, BB AR A R A, &R 60min A EH R A,
6.4.6 45t

ML ERNEZEMHESE R, RN E THEEEHRNAREERNEMS: =
HZHEAEASE RMMER, HEH =2 RtE, EHRMEL 50ChHRE
ERGEE, FHeEHRNANESS 60min. ERERNEGT, #ITTHESR
HRMNEESHAR, BEESEHREEEERT 80%, &3 TEHAENE.

6.5 KE/NEG

REBART 2-Mk-4- PR EE PR — Lw A LR AR, /8
T FALRGE G BN, TE B RS % Sk BEal b, A R AR 1 00 B AR T,
EFHTREEN T M. Bl 2-it-4- AR R R RS R, i
EmRERME, e TiRERN &N —HLEF NS R MER, SRR
Cl=Z B, CRENERELT, EHRMEL S0CHEERNMEA, 98
A EA R LA (39 4 60min. 2% 2-FAk-4- HER AL L P B EA 13- 22
956 B AR R, AR 80%.
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HLtE BESRE

AR LAR FAEEERE . S, e, ShEW. 13-4 22, =
LIS AFERE, S, BER. Wk, fib, S FEEHRAPRNES
R T FRIETEEEE, MEUCRE R EE TR, MO EERE T 58, JfEd
R R R E A8, AL TSP B &M, IRE 7 W R r s sErE, ot
LT H(ak T 4 B S A ik, SRR T SRR ELER, K T HEMS
LRSI R RE AT . A SO S T LT AU R AR AR R

(1) e B SRR BRI R B2 b, 76 2h P9 4HdiE N A FE 2SR 4
H—REMAB RN RGT, e, BENYLTEHGE, RAGEFLSR.
FITERR B AAE o i R, 3645 T8 B R AEGRE S pH E, AT HAh &
5, P e Ra E E A ) T 0 B4R A

(2) *f FIEEE PR AR, AR IRRE SN 118-121°CHY 2-
TYH-4- AL R, ARSI, HEEH T ImEEuER, WoT
R AR AR BRI P A i, S AR {E, ATEf R N TEE IR FRIEEHET, H
R ERR, 3h WA R Se e, WY T AR, GEARRTSER T R eI E A
. HTFREGHA, G T BT R P i i 5 NAS 5 4 B 8l =4 ) A .

(3) 2-TifHk-4- PR P A IR R AT S 4L, (6 RT T Va0 SAELL 7,
JEAERIE, RGP ENEN, BTE, AN THEMAS. SOE,
PREZR: i b EE

(4) 2-TiikE-4-FIREF PR 5 S WP TSR N, DMF {E 5 #4657
RN, WOCHIE R T 6% R R

(5) B{EPEMEFNGALES, BT 2-HEA-FREFFHRTS 13-
HEZEERE FRENG e R RS, SF S0 Em, RH{Edk N IE R
T, FHT =M RE B,

B8, B b S R R S iR AU B IR 38 A0 (Y S, W R
AEM. BEEERRA. RSB R A BT,
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