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Abstract
[3-(2-nitro-6-methyl) phenyl]-4,5-dihydroisoxazole is the vital synthetic intermediate of topra-
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mezone herbicides, this work highlighted a new method for synthesizing such intermediate. The
2-nitro-6-methylbenzaldehyde oxime have been prepared via the nucleophilic substitution reac-
tion of 2,3-dimethylnitrobenzene and nitrous acid ester. Then, the 1,3-dipolar cycloaddition reac-
tion of 2-nitro-6-methylbenzaldehyde oxime with ethylene in presence of sodium hypochlorite
provided the desired [3-(2-nitro-6-methyl) phenyl]-4,5-dihydroisoxazole. In this work, sodium
hypochlorite is innovatively used as halogenation reagent to avoid the use of highly toxic chlorine
gas and NCS (usually yield equivalent organic amide by-products) in the traditional process. Most
importantly, this method enabled the one-pot 1,3-dipolar cycloaddition reaction, avoiding the se-
paration and purification of oxamoyl chloride intermediate. After the optimization of reaction
conditions, the target [3-(2-nitro-6-methyl) phenyl]-4,5-dihydroisoxazole can be obtained in an
overall yield of 75.2%.
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Figure 1. Synthesis process of oxazolidone
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Figure 2. Structural formula of intermediate [3-(2-nitro-6-methyl)
phenyl]-4,5-dihydroisoxazole
& 2. [3-(2-FH£-6-FE)FKE]-4,5 ZS R IEM A ERERR

2. SCIOERSY
2.1. SCIEMR SR

SEYAA R 2,3- T E-3- 2R K (CgHoNO,, 98%), LAHMR S IKMH(CsH1NO,, 95%), HEE#A(CH3ONa,
98%), HIEFH(CH;0K, 98%), L ILH(NaOH, 99%), PUZ(EITE(CaHsO,, 99%)F1 N,N-— FI A FIif i (DMF,
99.8%) %5 /M T AR I [ FARZE - Gl . EhER(HCI, 36%) % W 1 E 24 4 A R A ) i < e 4t
LIS (99.999%) 1 [ 58 % T AT BR 22 7]

S As: MEL0AE ZUHE T R-F(MERF ) - SER 2GS A IR AR mld e SN 2 (L T B S A
B2y #]); Nicolet Thermofisher 1S50 LA HEAX (AR A7 B & AT PR A 7]); 400M-400MR At 4%
TEFEHRAX (ZEH T e AR B PR A 7]); DSC3+/TRACE 1300-1SQ7000 7 J5 A% (FEER K tH /R BHE A PR A 7))
SR-3000 UltiMate3000 i RGBUAH T il A5 (56 [H 3 224 BR A 7).«

2.2. SERRHRM(E

2.2.1. 2-FHE-6-AEFRRIBNEMK

50 ml Y [ [HESEH, ii A\ DMF (10 mL), FEE45(1.36 g, 25 mmol, 2.5 eq), 7F N, {347 F i £ —45C .
ARG GEE N 5 mL VAR S R IR (1.85 g, 15.0 mmol, 1.5 eq) DMF 47, B J5 22120 10 mL 3-fl 48 —
F2K(1.53 g, 10.0 mmol) DMF ¥, 7 S SL45 R S MBI 60 mL VKoK, ¥ HCI 75 pH (% 3~4
FEMRSEANTH . B IER K A AEAIKSE 3K, HTFRE, HPLC MEMI4ERE . "H NMR (400 MHz,
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DMSO) & 3.74 (s, 3H, ArCH,), 6.14 (d, 1H, Ar-H), 6.18 (d, 1H, Ar-H), 6.23 (d, 1H, Ar-H), 8.10 (s, 1H,
ArCH=N), 10.77 (s, 1H, NOH). *C NMR (400 MHz, DMSO) &: 161.97, 159.61, 142.78, 102.77, 91.35, 91.03,
40.31, 40.10, 39.89, 39.69, 39.48, 39.27, 20.21. ESI-MS (m/z): 181. 17 [M + H]".

2.2.2. [3-(2-FHE-6-FFE)EE]-45 —SREMN SR

7] 20 mL /5 & B 2NN 10 mL CH,Clp 3, Bl J5 IR IN 2-fiF 2ik-6- FREE 2R R 5 (1.0 g, 5.5 mmol),
SEAHN(5.5 mmol, 1.0 eq), XEFERE4(6.6 mmol, 1.2 eq), fJEiBAN K M SAEZE S <K 1.0 MPa, 50°CF
SN 24 o [N 48 TG SN IRGHEAT AR EL, Vel DR 251453 (L 4 . 'H NMR (400 MHz, CDCls) &: 2.36
(s, 3H, ArCHs), 3.23 (g, 1H, CH,), 3.26 (q, 1H, CH,), 3.29 (q, 1H, CH,), 3.31 (q, 1H, CH,), 4.50 (q, 1H, CH,),
453 (q, 1H, CH,), 4.55 (q, 1H, CH,), 4.58 (g, 1H, CH,), 7.45 (d, 1H, Ar-H), 7.47 (d, 1H, Ar-H), 7.52 (d, 1H,
Ar-H), 7.88 (d, 1H, Ar-H), 7.92 (d, 1H, Ar-H), 7.94 (d, 1H, Ar-H). *C NMR (400 MHz, CDCls) §: 155.30,
148.78, 139.79, 135.55, 129.80, 125.15, 122.47, 77.40, 77.09, 76.77, 69.33, 38.94, 19.61. ESI-MS (m/z): 228.19
[M + Na]™.
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Figure 3. Synthesis mechanism of 2-nitro-6-methylbenzaldehyde oxime
3. ARk 2-FHE-6- AR KPR AR

Table 1. Effect of nitrite and base on affinity substitution reaction

1 TAEBRES. WX SR FERA R R EY 2R

FFs ik IRETd ARAYIE —H 2% =% Bl 4%
1 AT B TR S I B 0 0 100
2 LT VAR e 1 R 0 46.1 53.9
3 FH B4 ETH R S I B 19.4 53.2 27.3
4 FH 4 ETH R S I B 0 80.2 19.8
5 FH AR T e 0 10.0 90.0
6 FH T AHRRAL T P 0 30.0 70.0
7 FH AR 1E g 0 26.4 73.6
8 FH VAR S P 0 77.0 23.0
9o FH 4 IRl &AL 0 78.0 22.0

10° FH VAR S X P 0 80.9 19.1
11° Y it i 5 2 0 82.6 17.4

ARSIERE: —40°C, JERl: S = 1:1.5:2.5; PiRAEE. —30°C; I —35°C; YWRSE: —45C.
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FoT 2,3- WIS EE IR A R 2- A 2-6- FRBE DR FRE 1 i B, BV R A PR R AR B A FH R 4 23 1
AR BB RS 1, B A S 3R O A R T P T M 80 58 R A% B S R A B W i e FR B R b [, %
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R 1 iR,

SEH W SRR ST TR A, Wk 1 R RN 1~4 fior, WANER S IREE ISR, 78 R EEAN T
TERR, AT AT BIAH X AT IR0 %.(80.2%)  (JBE 4) . Btk BE 5 (AU T B0 R HE AR B A S S 1)
BT, BRI R 5E A3k, (BAF 2R EIF=40, 48005 73 B R e 420 A 52— F R R R = I OOV 1)
CERE N 2R TR, BRI AT DL A4t H R SWSCRAS I AN (B 2) o FHEL T HE BN,
BHLE AR ] R 8] P9 R R 58 A i A HLRIN P20 2 (RS 3)e B SE I H FR AR e A 25 08 74kt 7)o
b5, B8 T WAHERERA S RIS (R 4~7), MSERGEE FokE, AR 7B A m A s i), 6
FH AR VRS BRIR I, S W2 RIS KR B A HLIH R P %2 o Bl S, o6 ORI B EAT T B 823 8~10),
gE R RIURIEFE NG FI T % fE—45C R, 12 BISCR AT LU 2 86.9%, % FEH] TAkib)5 Rk
T3 T, e A5 CAE N B AL I R ST o 383 PRSI RR 2 B RIS S TP O ae A s 5
2-TE-6- FSE K FE S S 5 IR A T2 46 0F: DU BEANTE AR TR),  DAANIR S R FR VR kiR, A
—45°C, )5 LA i 86.9% I A5 3 H kR4 .
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T, H IS 2R 47 0% ol A 2E Bl 9t e R b () P20, S ZE R SR A T i 25— 70 TR AE B AL S AN
ISR ARARAR AT 1, 3- BRI NN S B 2 M Bz R B ) e EZE M J71E[19] [20]. HAT, AR4E SCHkES R
i, BR T _RIR L RITVESR B A FH S NCS 1E s L iR FI4h, 8 PhICI, [21]. t-BuOCI [22]
TEA HUBRAE I 2EAT 5% B At RT DUBRIEAT 1, 3-8RI s S A3 2 H AR P=w(1 4-1a, & 4-1b). K1
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Figure 4. Synthesis of chemical intermediate and related literature reports of [3-(2-nitro-6-methyl) phenyl]-4,5-dihydroisoxazole
4. [3-(2-FHE-6-FAE) K E]-4,5 SR IEMAY & B AR X SCRRIRIE
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ASCHCARR I 92k L A, IR — B A U RT DAAE 2 B s I i e J b A2 LA
SN T IS P A, R AR R T OH o B Hh ] P ) oK R 5 o SR AE Bk 2% AF T e 2% — 2 1
HCI R AT mid TE IS R &1, 4k S MR AR AT 13- I e B AR (K 4-2). 1E
TR BT 2 ARE T SR B3 2 TR R 5 2 P OB 2B B OHT T DAL H2 A1 FH T 248 PP e f 1 S o )
A, SEHLHCH (i %, BRI R I A A m 7], HoO 2 e i Bt St A7 7 B3R A iR A, T2 bl —
W AAEIAT LR AR, SEGUNEMLL, KRB TRAERMER . i NT, Rk,
VR MRS B ISR, B 1R BRI 26 AF LA, 2B 0T 0 (1 e 5 B HEAT T i ik »

Table 2. Effects of solvent, temperature and ethylene gas pressure on cycloaddition reaction
= 2. B REMCESARERI IR MR M

5 HIE(C) B JE 58 (MPa) LR % =%
1 50 DCM 1 100 86.5
2 50 DCE 1 100 80.8
3 50 CHCl, 1 100 79.6
4 50 EA 1 100 69.6
5 50 THF 1 100 19.0
6 50 IPA 1 100 0
7 15 DCM 1 100 79.3
8 25 DCM 1 100 80.3
9 35 DCM 1 100 82.7

10 45 DCM 1 100 83.4
11 55 DCM 1 100 83.5
12 50 DCM 2 100 86.5

AR RIREE: 50°C, °IPA HFHEL, DCE N_H 2%, EANZIEZEE, DCM NS H4i, THF JPUE s,

2 BB RRY], FEABIMNEORAERR G OL T, ZIE N A LUBRR AT, B fE s a7 Xt
[P~ 2 PR s T S AT 20 B R, F I AR P DA I . o S AE 0 S B (A AR AT e b, S 6 R
T S B I R 25 R B (RS 1~6), RMIER Ty 86.5%. & L e Fl =5 ot th A IS 8L Al
2, BEEFINMERIE R, RS KBRS I, nTRE 2 B A VR AR T md Y A &4
HH R AR E  BE S 588 T IROBLIEL 0] R B (R 54, 25 SR 0] LASR B, 78— @ Va1 P il B A D T IS
T3 75 PR 2 1 2 3ok S S 7 E AN RS M (S S 7~11), e R S % S S (R B A L N B0°C o 2B % 2
FERRHET 1755, S5 BRI SRAZ IR S M AR, (HAZ S R R 20 2 SR, RS S B L
R, RS K, N PR N CME R T AZ R, BT AR AEE 2 1 i B 1% = v (e
I 12)o eI AE VAR 0 R R S AR AT IR, B 1 13- NS L ) e A LAk A DA
TR RENIER, £ 50°C . 1.2 5 4B IRERRN, 1.0 MPa 2GS /1R, RONIHE] 24 h, WA F] 86.5%.
4. #5ig

ARSCH et 2~ F-6- FR IR FR RS S o (A R A BT 25T RSSO RR R L BR AR R
FETI%E, e T AR EEEN(2.5 eq) AR, DL RSER 5 IR ER(L.5 eq)fEE ik, E-45C MR E T,
A 86.9% 15 2 H b= . BEJG LA 2- 5k-6- FH 2R FH i i O i B -6 s [3- (2-F 2-6- FH k) R 3k ]-4,5 =
SR IEMe, T8I IR « VA RRT 20 R R A AR AT IR, VA SRR IR, ROV B 50°C,
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1.0 MPa i J1261E R, WCRIEF) 86.5%. 1% 1. 20057 MM A v SR AR v o e Uk, k4 1 1%
G LRI FE &M NCS IR, LR IEATA 88 T 2 el P4k S S e 4 s bt ali, Bl —
B AT SR AR L3I IR N, IR R R AL, i BRI TR ,  m e
ORGSR, JEbERfE S, XPRREERZmA /N, & A Tl Ak,
SO

SRR DAL BN BE IR T, B R B A B, B B B M R A AT, R [ 1T A R R 5
EEWH

W LA Bt 2 a9 71415 H (LGG21B030003)
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