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1.1 45 H

Carlo Erba 1106 HIITCZE 4371 ; Bruker Avance 300 HIAZ g M HR1L , Bruker Avance 400 HYAZ% G IL PR
{SC(TMS S NFR, CDCL, AT 5 Tonspec FT-MS 7. 0T; Thermofinnigan LCQ Advantage %4 JF 35 (ESI) ;
Equinox 55 ZLAMGIEY ; X-24 BT 078 WA s (ALt B e aR A FRA ) 5 AR H 8L (5 &
AT ).
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ZIRSCHR (8,9 ] U5k, K 4 mmol N-HURIEZFE i BRIENE (1L54 6, 7) F1 8 mmol 185 LS fiE A 12t X
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W, AR B AR Al [ BEBR . VAR ) V(ZIRAER) =4:1]. HAAHIE WL 1 F15k 2.

Table 1  Physical data and elemental analysis of the synthesized compounds

Elemental analysis( % , Calcd. )

Compd. X R, R m.p./C  Yeild(% ) Appearance C H N HRMS(ESI) , m/z
8a Cl CH4 C,Hs 25.6 Yellow oil 390. 1467(M + H)
8 Cl CH4 Ph 57.8 Yellow oil ~ 68.57(68.50) 5.52(5.55) 3.20(3.11)
8c Cl CH;  4-Cl—Ph 40.5 Yellow oil ~ 63.57(63.85) 4.91(4.70) 2.97(2.90)

84 H CH, Ph 60. 8 Yellow oil  74.42(74.44) 6.25(6.35) 3.47(3.53)
8e H CH, 4-Cl—Ph 35.2 Yellow oil  68.57(68.59) 5.52(5.43) 3.20(3.27)
9a cl C,H; C,Hy 34.0 Yellow oil ~ 65.42(65.40) 6.49(6.44) 3.47(3.41)
9 Cl C,Hs (CH,),CH, 48.0 Yellow oil ~ 66.10(66.07) 6.75(6.61) 3.35(3.35)
9¢ cl C,Hy Ph 46. 6 Yellow oil ~ 69.10(68.95) 5.80(5.85) 3.10(3.11)
9d cl C,Hy  4-Cl—Ph 46.6 Yellow oil ~ 64.20(64.38) 5.18(5.10) 2.88(2.98)
9¢ H GH,  C,H 20.3 Yellow oil 370.2016(M + H)
9f H C,Hs (CH,),CH, 48.3 Yellow il 72.04(71.96) 7.65(7.59) 3.65(3.68)
9¢ H C,Hs Ph 42.0 Yellow oil ~ 74.80(74.67) 6.52(6.54) 3.35(3.32)
9h H C,Hy 4-Cl—Ph 55.3 Yellow oil ~ 69.10(69.22) 5.80(5.89) 3.10(3.31)
10a H CH;y 127—129 71.0 White solid  69.63(69.71) 6.59(6.47) 4.11(4.28)
10b Cl CH4 130—131 52.8 White solid  63.26(63.07) 5.41(5.57) 3.82(3.87)
10c¢ H C,Hs 75.0 Yellow oil ~ 70.58(70.36) 6.36(6.79) 3.83(4.10)
10d Cl C,Hs 111—112 50.0 White solid  63.62(63.91) 6.24(5.90) 3.51(3.73)
12 H CH, CH, 54.4 Yellow oil 366. 1676 (M + Na)
12b €l C,Hs CH; 69.7 Yellow oil 428.1599 (M + Na)

Table 2 'H NMR data of the synthesized compounds( solvent: CDCI,)

Compd. "H NMR, &

8a 0.99(q, 3H, J=7.5 Hz, CH;), 1.58—19.5(m, 2H, CH,CH,), 2.84(m, 2H, NCH,CH, ), 3.08—3.30(m, 1H, NCH,),
3.81—4.08(m, 1H, NCH, ), 3.76—3.86(m, 6H, OCH,), 5.08—S5. 19(ds, 1H, OCHC=0), 5.01—5. 14(m, 1H, OCHN),
6.63—6.83(m, 3H, ArH) , 7.29—7.41(m, 4H, ArH)

8b 2.63—2.83(m, 2H, NCH,CH,), 2.95—3.00(m, 1H, NCH,), 3.70—3.76(m, 1H, NCH,), 3.80(s, 3H, OCH;), 3.87(s,
3H, OCH,), 5.28(s, 1H, OCHC=0), 5.72(s, 1H, OCHN), 6.57—6.79(m, 3H, ArH), 7.32—7.51(m, 9H, ArH)

8¢ 2.68—2.81(m, 2H, NCH,CH, ), 2.93—3.02(m, 1H, NCH,), 3.71—3.75(m, 1H, NCH,), 3.81(s, 3H, OCH;), 3.88(s,
3H, OCH,), 5.23(s, 1H, OCHC=0), 5.66(s, 1H, OCHN), 6.56—6.80(m, 3H, ArH), 7. 18—7.43(m, 8H, ArH)

8d 2.62—2.82(m, 2H, NCH,CH,), 2.96—3.04(m, 1H, NCH,), 3.70—3.76(m, 1H, NCH,), 3.80(s, 3H, OCH;), 3.87(s,
3H, OCH,), 5.28(s, 1H, OCHC=0), 5.72(s, 1H, OCHN), 6.57—6.79(m, 3H, ArH), 7.32—7.51(m, 10H, ArH)

8¢ 2.68—2.82(m, 1H, NCH,CH,), 2.93—3.02(m, 1H, NCH,), 3.69—3.76(m, 1H, NCH,), 3.81(s, 3H, OCH;), 3.88(s,
3H, OCH,), 5.26(s, 1H, OCHC =0), 5.67(s, 1H, OCHN), 6.57—6.79(m, 3H, ArH), 7.22—7.48(m, 9H, ArH)

9a 0.96(m, 3H, CH;), 1.42—1.49(m, 3H, CH;), 1.62—1.91(m, 2H, CH,), 2.73—2.84(m, 2H, NCH,CH, ), 3.08—3. 10
(m, 1H, NCH,), 3.81—4.02(m, 1H, NCH,), 3.75—3.84(m, 3H, OCH;), 4.02—4.08(m, 2H, OCH,), 5.00—S5. 14 (m,
1H, OCHN), 5.08—5.19(ds, 1H, OCHC =0), 6.8—6.82(m, 3H, ArH), 7. 12—7.40(m, 4H, ArH)
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Compd. 'H NMR, &
9h 0.98(t,3H, J=7.3 Hz, CHy), 1.47(t, 3H, J=7.0 Hz, CH;), 1.44—1.79 (m, 4H, CH,CH, ), 2.69—2.93 (m, 2H,
NCH,CH, ), 3.10—3.19(m, 1H, NCH,), 3.76 (s, 3H, OCH;), 3.98—4.05(m, 1H, NCH,), 4.06(q, 2H, J =6.9 Hz,

9¢

9d

9e

OCH,), 5.12(m, 1H, OCHN), 5.18(s, 1H, OCHC =0), 6.61—6.74(m, 3H, ArH), 7. 13—7.30(m, 4H AH)

1.46(t, 3H, J=7.0 Hz, CH,), 2.64—2.82(m, 2H, NCH,CH, ) , 2.93—3.02(m, 1H, NCH,) , 3. 69—3.76(m, 1H, NCH,),
3.80(s, 3H, OCH,), 4.09(q, 2H, J=7.0 Hz, OCH,), 5.24(s, 1H, OCHC = 0), 5.70(s, 1H, OCHN), 6.58—6.80(m,
3H, ArH), 7.27—7.46(m, 9H, ArH)

1.47(t, 3H, J=7.0 Hz, CH,), 2. 68—2.82(m, 2H, CH,CH,), 2.91—3.00(m, 1H, NCH,), 3.69—3.76(m, 1H, NCH,),
3.80(s, 3H, OCH,), 4.10(q, 2H, J=7.0 Hz, OCH,), 5.23(s, 1H, OCHC =0), 5.65(s, 1H, OCHN), 6.58—6.80(m,
3H, ArH), 7.17—7.43(m, 8H, ArH)

0.98(m, 3H, CH,), 1.46(t, 3H, J=7.0 Hz, CH,), 1. 67—1.88(m, 2H, CH,), 2.85(m, 2H, NCH,CH, ) , 3. 09—3.33(m,
1H, NCH, ), 3.80—4.05(m, 1H, NCH, ), 3.75—3.85(m, 3H, OCH,), 4.08(m, 2H, OCH,), 5.01—5.17(m, 1H, OCHN) ,
5.12—5.24(ds, 1H, OCHC=0) , 6.65—6.83(m, 3H, ArH), 7.21—7.46(m, 4H, ArH)

9f 0.96(t, 3H, J=7.2 Hz, CHy), 1.46(t, 3H, J=7.0 Hz, CH;), 1.44—1.79 (m, 4H, CH,CH, ), 2.82—2.89(m, 2H,
CH,CH,), 3.26—3.33 (m, 1H, NCH,), 3.75—3.81 (m, 1H, NCH,), 3.85(s, 3H, OCH;), 4.08 (q, 2H, J=7.0 Hz,
OCH,), 5.02(m, 1H, OCHN), 5.11(s, 1H, OCHC=0), 6.73—6.82(m, 3H, ArH), 7.30—7.43(m, 5H, ArH)

9g 1.46(t, 3H, J=7.0 Hz, CH;), 2.62—2.82(m, 2H, CH,CH, ), 2.94—3.04(m, 1H, NCH,), 3.69—3.76(m, 1H, NCH, ),
3.80(s, 3H, OCH;), 4.09(q, 2H, J=7.0 Hz, OCH,), 5.28(s, 1H, OCHC=0), 5.71(s, 1H, OCHN), 6.59—6.80(m,
3H, ArH), 7.32—7.52(m, 10H, ArH)

9h 1.47(t, 3H, J=7.0 Hz, CH;), 2.68—2.83(m, 2H, CH,CH,), 2.93—3.02(m, 1H, NCH,), 3.69—3.76(m, 1H, NCH,),
3.81(s, 3H, OCH;), 4.09(q, 2H, J=7.0 Hz, OCH,), 5.26(s, 1H, OCHC=0), 5.67(d, 1H, OCHN), 6.58—6.81(m,
3H, ArH), 7.21—7.50(m, 9H, ArH)

10a 2.07—2.17(m, 0. 7H, CH,CH,N), 2.47—2.55(m, 0.65H, CH,CH,N), 2.74—2.84(m, 0.65H, CH,CH,N), 3.44—3.48
(m, 1H, CH,CH,N), 3.67—3.74(m, 0.5H, CH,CH,N), 3.78—3.85(dd, 6H, ArOCH;, ArOCH;), 4.04—4. 10(m, 0.5H,
CH,CH,N), 4.39—4.91 (m, 2H, ArCH,N), 5.28—5.31(d, 1H, CH), 6.28—6.61 (m, 2H, ArH), 7.31—7.40 (m, 5H,
ArH)

10b 2.14—2.24(m, 0.7H, CH,CH,N), 2.51—2.58(m, 0.65H, CH,CH,N), 2.75—2.85(m, 0.65H, CH,CH,N), 3.44(t, 1H,
CH,CH,N), 3.65—3.72 (m, 0.5H, CH,CH,N), 3.80—3.85 (dd, 6H, ArOCH;, ArOCH;), 4.03—4.11 (m, 0.5H,
CH,CH,N), 4.37—4.89 (m, 2H, ArCH,N), 5.26—5.28(d, 1H, CH), 6.29—6.61 (m, 2H, ArH), 7.29—7.36 (m, 4H,
ArH)

10¢ 1.40—1.46(m, 3H, CH,CH; ), 2.08—2.15(m, 0.7H, CH,CH,N), 2.47—2.54(m, 0.65H, CH,CH,N), 2.75—2.83 (m,
0.65H, CH,CH,N), 3.43—3.46(m, 1H, CH,CH,N), 3.67—3.72(m, 0.5H, CH,CH,N), 3.80—3.82(d, 3H, ArOCH;),
3.95—4.00(m, 0.5H, CH,CH,N), 4.02—4.07 (m, 2H, CH,CH;), 4.37—4.87 (m, 2H, ArCH,N), 5.27—5.29(d, 1H,
CH), 6.28—6.61(m, 2H, ArH), 7.28—7.41(m, 5H, ArH)

10d 1.41—1.46(q, 3H, CH,CH;), 2.13—2.20(m, 0. 7H, CH,CH,N), 2.50—2.57(m, 0.65H, CH,CH,N), 2.70—2.83 (m,
0.65H, CH,CH,N), 3.41—3.44(t, 1H, CH,CH,N), 3.63—3.70(m, 0.5H, CH,CH,N), 3.80—3.82(d, 3H, ArOCH; ),
3.96—4.00(m, 0.5H, CH,CH,N), 4.04(q, 2H, CH,CH;), 4.35—4.85(m, 2H, ArCH,N), 5.25—5.26 (d, 1H, CH),
6.29—6.60(m, 2H, ArH), 7.25—7.35(m, 4H, ArH)

12a 2.47—2.53(m, 1H, NCH,CH, ), 2.75—2.80 (m, 1H, NCH,CH, ), 2.79 (s, 2H, NCH;), 3.00(s, 1H, NCH;), 3.34 (s,
1.2H, OCH;), 3.40(s, 1.8H, OCH;), 3.46—3.68(m, 2H, NCH,CH, ), 3.82—3.87(dd, 6H, ArOCH;, ArOCH;), 4.81(s,
0.4H, ArCH) , 4.96(s, 0. 6H, ArCH), 6.51—6.80(m, 3H, ArH), 7.28—73.9(m, 5H, ArH)

12b  1.25(t, 3H, J=6.9 Hz, CH,CH;), 1.45(t, 3H, J=7.0 Hz, CH,CH;), 2.46—2.65(m, 1H, NCH,CH, ), 2.74—2.76 (m,

1H, NCH,CH, ), 2.79 (s, 2H, NCH,), 3.00(s, 1H, NCH,), 3.40—3.67(m, 4H, NCH,, CH,CH, ), 3.82—3.85(d, 3H,
OCH, ), 4.03—4.08 (m, 2H, CH,CH, ), 4.91 (s, 0.4H, ArCH), 5.04 (s, 0.6H, ArCH), 6.52—6.79 (m, 3H, Ar—H),
7.31—7.32(d, 4H, ArH)
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AW ER RO TR R EES 43 910 0. 951, 0.942 F10.902 nm. fL&%) 9a, 12b Fl 11b H K1) 22 51| 2
11b BEf AR B TR, BTt sy .
IR UM A B, 5 IR R L N oy I
A2 SRR T AU, BEHA R T N- SR X\ e\ LT
L&Y 12a F112b, HAE 200 pg/mL ¥ JE T X} # 23 . N - /-—
JRARERE T 1Ll 60% A 70% , Tk 4 11h LSS A e
TEHIE R 3 we/mL B, ARETEMETIRA 70% | B0 J
R BRBEREEAL A Y B R S T RES S T RIERR Y
HIHEAEA.

Fig.2 Alignment of compounds 9a, 11b and 12b
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Synthesis and Biological Activities of 3-Substituent-5-aryloxazolidin-4-ones

YAO Hong-Wei, LI Huan-Huan, SU Na-Na, WANG Hong-Xue, LIU Xing-Hai,
WANG Li-Zhong, ZHANG Xiao, LI Zheng-Ming, ZHAO Wei-Guang *

(State Key Laboratory of Elemento-organic Chemistry, National Pesticide Engineering
Research Center, Nankai University, Tianjin 300071, China)

Abstract Mandipropamid is the first mandelamide fungicide on the market. Cyclizing open structures in a
given structure represents one of the useful methods in the search for biologically active conformations. A se-
ries of novel 3-substituentphenethyl-5-aryloxazolidin4-ones, the ring-closed analogues of mandipropamid,
were obtained from the 2-hydroxy-N-( substitutedphenethyl ) -2-arylacetamide and aldehydes by refluxing in
benzene or toluene with catalytic amount of p-toluenesulphonic acid. Their structures were identified by means
of elemental analysis, IR, "H NMR and MS spectra. And their structure-activity relationships were discussed.
Keywords Oxazolidinone; Mandelamide ; Biological activity
(Ed.: H, ], Z)



