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Scheme 1 Synthetic routes of the title compounds
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=R 85% 1) H,PO, yﬂ&MﬁY, Finnigan TRACEMS 2000 @ljéﬁ-ﬁlgﬂﬁ}:ﬂﬁ(, Elementar Vario EL [l
CHNSO HUICE /MY ; Bruker Smart APEX CCD HLfd X SHEATHMY; WRS-1B BB s Y.
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1.2 BHRHEYHNER
1201 FERTE (L) 8 A FEREA 70K e B 1Y 250 mL =R, JA 0. 05 mol 3-H K4
FEAEBEA 100 mL JoK B2, G iEHE R, BN 0. 055 mol J5 7R, NP EIGE, 43 Hi 52 W AR A K.
TLC Kl i 7 2 SR s H 26 (293 ~5 h), (IR, SR8 LR, R i i e A J2 0 [ kv .
VOATMES) : VIR =6: 11508, 3408, 7= 5 OnRE G ERSRAR, 7% 0 81% ~90%.
1.2.2 B fa3)Hamk 5 mmol MERZHHA(L) F120 mL Jo/K HAEMA ] 50 mL =i,
WG IHEFE T, A 6 mmol 2-54%4-3536-5 ,5- " 51,3 2- " E B IR BE. NIRRT, TLC A&
ZFESTHR (A5 ~6 h). WURZERER, FRRPHIOK CBEERESS &, IO, 73R 54% ~76%.
WAL A P BB T
3a, MS, m/z : 458(M +2, 0.30), 456(M*, 0.85), 231(96.9), 229(88.3), 196(14.8), 194
(22.5), 171(93.8), 144(24.0), 119(26.1), 92(100), 79(21.6), 65(39.3) . 3c, MS, m/z : 468
(M+1,86.1),441(11.6), 421 (13.4), 361 (36.4), 333(22.7), 318(34.3), 239(95.5), 194
(79.2), 171(86.2), 145(68.8), 119 (47.3), 107 (49.3), 91(100), 76 (65.1), 65(49.8), 56
(31.9). 3g, MS, m/z : 527(M +2, 2.17), 525(M*, 2.61), 263(100), 229(66. 1), 205(79.6) , 141
(52.5), 119(66.8), 92(84.2), 65(43.3). 3i, MS, m/z: 493(M +2, 36.4), 491(M"*, 42.4), 384
(10.9), 322(10.8), 260(6.1), 229(96.7), 205(96.0), 194(80.5), 179(53.2), 166(27.1), 141
(68.1), 138(74.6), 119(86.5), 115(44.8), 91(100), 77(50.3), 65(73.6), 56(74.0).
HArb &Y ESE . JCE g &' H NMR, *'P NMR 087051 W3 1 fiEk 2.

Table 1 Physical properties and element analysis data of compounds 3a—3i

Elemental analysis( % , Caled. )

Compd. R, R, Configuration Yield( % ) m. p./C c " N
3a 4-Cl H trans 54 163—164 63.32(63.09) 5.31(5.70) 6.42(6.13)
3b H H cis 62 187—189 68.52(68.25) 6.31(6.40) 6.82(6.64)
3c 4-NO, H cis 57 198—199 61.30(61.67) 5.90(5.57) 8.58(8.99)
3d H 4-Cl cis 75 192—193  62.85(63.09) 5.91(5.70)  6.17(6.13)
3e 4-Cl 4-Cl trans 56 181—182 58.90(58.66) 5.01(5.09) 5.50(5.70)
3f 2,4-Cl, H trans 67 210—212 58.35(58.66) 4.91(5.09) 5.63(5.70)
3¢ 2,4-Cl, 4-Cl trans 71 188—190  54.67(54.80) 4.33(4.57)  5.06(5.33)
3h 4-0OCH,4 H trans 76 194—196 66.09(66.37) 6.55(6.42) 5.83(6.19)
3i 2-Cl 4-Cl trans 58 184—185 58.90(58.66) 5.03(5.09) 5.80(5.70)

Table 2 '"H NMR and *P NMR data of compounds 3a—3i

Compd. '"H NMR, & 'p NMR, &

3a 0.69(s,3H, CH;), 1.05(s, 3H, CH;),3.38 (d, 1H, ], ,, =14.2 Hz, CH,N) ,3.76(d, 1H, *J, , = 11.32
14.2 Hz, CH,N), 4.19(dd, 1H, 2Jy_y =11.4 Hz, *J,_y; =20. 8 Hz, CH,0P) , 4.24(d, 1H, *J;_;; =10.8
Hz, CH,OP) , 4.60(d, 1H, 2J,_ =16.8 Hz, PCHAr) , 5.26(s, 1H, CHOP), 7.16 -7.45(m, 10H, Ar—
H, B-H on pyridine) , 7.48(d, 1H, *J,,_,, =7.4 Hz, y-H on pyridine) , 8.49(d, 1H, *J,,_,; =7.6 Hz, «-H on
pyridine) , 8.51(s, 1H, a-H on pyridine)
3b  0.71(s, 3H, CH;), 0.93(s, 3H, CH;), 3.51(d, 1H, *J,_, =14.0 Hz, CH,N), 3.78(d, 1H, *J, , = 14. 90
14.4 Hz, CH,N), 4.03(dd, 1H, 2J,_y =11.2 Hz, 3J,_}; =22.0 Hz, CH,0P ), 4.32(d, IH, *J;_;; =10.8
Hz, CH,OP), 4.48(d, 1H, 2J, , =16.8 Hz, PCHAr), 5.56(s, 1H, CHOP) , 7.19—7.37( m, 11H, Ar—
H, B-H on pyridine) , 7.40(d, 1H, *J, _, =7.6 Hz, y-H on pyridine) , 8.40(d, 1H, *J, , =7.6 Hz, a-H on

pyridine) , 8.47( s, 1H, a-H on pyridine )




Continued
Compd. "H NMR, & 'P NMR, &
3c 0.70(s, 3H, CH;), 0.92(s, 3H, CH;), 3.42(d, 1H, *J,; ; =13.6 Hz, CH,N), 3.72(d, 1H, 3], _, = 15.32

13.4 Hz, CH,N) , 4.18(dd, 1H, 2J,_y =11.0 Hz, 3J,_, =19.8 Hz, CH,0P) , 4.26(d, 1H, *J,,_, =10.6
Hz, CH,OP) , 4.56(d, 1H, 2J,_,, = 17.8 Hz, PCHAr), 5.48(s, CHOP), 7.23—7.55( m, 10H, Ar—H,
B-H on pyridine) , 7.65( d, 1H, *Jy_; =7.4 Hz, y-H on pyridine) , 8.33(d, 1H, 3J;_; =7.4 Hz, a-H on
pyridine) , 8.44( s, 1H, a-H on pyridine )
3d  0.70(s, 3H, CH;), 0.91(s, 3H, CH;), 3.38(d, 1H, *J,_y =13.8 Hz, CH,N), 3.66(d, 1H, *Jy; = 14. 88
14.2 Hz, CH,N), 4.15(dd, 1H, *J,_y =10.6 Hz, *J,_,; =21.2 Hz, CH,0P), 4.20(d, 1H, *J;_4 =11.0
Hz, CH,O0P), 4.30(d, 1H, %J, , =16.2 Hz, PCHAr), 5.60 (s, 1H, CHOP), 7.21—7.45( m, 9H,
Ar—H, B-H on pyridine ), 7.52(d, 1H, *J; _; =7.8 Hz, y-H on pyridine) , 8.44(d, 1H, 3J,;_,; =7.8 Hz,
a-H on pyridine) , 8.48(s, 1H, a-H on pyridine )
3¢ 0.67(s, 3H, CH;), 1.04( s, 3H, CH;), 3.52( d, 1H, *Jy;_,; =14.2 Hz, CH,N), 3.80(d, 1H, *Jy; = 11. 09
14.6 Hz, CH,N) , 4.22(d, 1H, 2J,_, =11.2 Hz, CH,OP) , 4.32(dd, 1H, 2J,_, =11.0 Hz, *J,_,, =21.6
Hz, CH,OP), 4.77(d, 1H, 2J, , = 18.4 Hz, PCHAr), 4.89 (s, IH, CHOP ), 7.18—7.42 (m, 9H,
Ar—H, B-H on pyridine ), 7.70(d, 1H, 3J,; ; =8.0 Hz, y-H on pyridine ), 7.75(d, 1H, *J,; _; =8.4 Hz,
a-H on pyridine) , 8.53(s, 1H, a-H on pyridine)
3f  0.70(s, 3H, CH;), 1.09(s, 3H, CH;), 3.46(d, 1H, 3J; , =13.8 Hz, CH,N), 3.72(d, 1H, *Jy 4 = 11.42
13.6 Hz, CH,N), 4.21(dd, 1H, 2J,,_,, =11.4 Hz, 3], ,, =21.8 Hz, CH,OP), 4.28(d, 1H, %], , =10.6
Hz, CH,OP), 4.57 (d, 1H, 2J,_, = 16.4 Hz, PCHAr), 5.24 (s, 1H, CHOP ), 7.15—7.42( m, 9H,
Ar—H, B-H on pyridine ), 7.48(d, 1H, 3J,;_y =7.6 Hz, y-H on pyridine ), 8.48(d, 1H, *J,; _; =7.6 Hz,
a-H on pyridine ), 8.52(s, 1H, a-H on pyridine)
3¢ 0.67(s, 3H, CH;), 1.04(s, 3H, CH;), 3.58(d, 1H, 3J,_y =13.6 Hz, CH,N), 3.82(d, 1H, *J,_y = 11.16
14.2 Hz, CH,N), 3.97(dd, 1H, 2], _ =11.2 Hz, 3], , =22 Hz, CH,0P), 4.02(d, 1H, *J, , =11.0
Hz, CH,OP), 4.86(d, 1H, 2], y =16.0 Hz, PCHAr), 5.34 (s, 1H, CHOP ), 7.10—7.67( m, 8H,
Ar—H, B-H on pyridine ), 7.75(d, 1H, 3], =6.8 Hz, y-H on pyridine) , 8.52(d, 1H, 3J,;_,; =6.8 Hz,
a-H on pyridine) , 8.53(s, 1H, a-H on pyridine )
3h 0.54(s, 3H, CH;), 1.04(s, 3H, CH;), 3.30(d, 1H, *Jy_, =14.0 Hz, CH,N), 3.64(d, 1H, *J,_, = 10.09
14.4 Hz, CH,N ), 3.76(dd, 1H, 2J,,_,, =11.2 Hz, 3], ,, =20.8 Hz, CH,OP), 3.84(s, 3H, ArOCH,) ,
3.87(d, 1H, 2Jy_y =10.6 Hz, CH,OP), 4.10(d, 1H, 2J,_, =17.6 Hz, PCHAr ), 4.48(s, 1H, CHOP) ,
6.93—7.42( m, 10H, Ar—H, B-H on pyridine ), 7.44(d, 1H, *J,;_y; =7. 0 Hz, y-H on pyridine) , 8.40(d,
1H, 3J,_,, =7.0 Hz, a-H on pyridine) , 8.50(s, 1H, a-H on pyridine )
3i 0.63(s, 3H, CH;), 1.03(s, 3H, CH;), 3.62(d, 1H, *J,_,; =13.2 Hz, CH,N), 3.80(d, 1H, *J,_y = 11. 302
13.6 Hz, CH,N), 3.87(d, 1H, %], , =10.8 Hz, CH,OP), 3.98(dd, 1H, 2], _,, =10.8 Hz, 3], , =21.4
Hz, CH,O0P), 4.76 (s, 1H, CHOP), 4.86(d, 1H, 2J,_y = 16.8 Hz, PCHAr), 7.08—7.37( m, 9H,
Ar—H, B-H on pyridine ), 7.67(d, 1H, *J,_y =7.2 Hz, y-H on pyridine) , 7.79(d, 1H, ], _,; =6.8 Hz,

a-H on pyridine) , 8.51(s, 1H, a-H on pyridine )
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trans SRR &, LA I8R50, TAEY P NMR b, M3 HAL A B i 2 (8] By 300 ™ | cis 5+
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Fig.1 Molecular structure and crystallographic Fig.2 Molecular crystallographic cell
numbering scheme for compound 3i of compound 3i

XS 2 A G AT DL Y, B2 B O b R R E B R UK %, Hoh C7—P1—02—C18,
C7—P1—03—Cl4, C19—C18—02—P1 Fl C19—C18—C15—C14 [l i 1 4> 3 - 84.0 (2)°,
-145.0(2)°, —177.9(2)°f -179. 0°, VEHIZ T N R A, X 5"H NMR 7' P NMR 4 AH v
A B 2 AT IE %5 TAEFE N2—H92A N1 Hil C3—H3 ---01 4 [l S AR T AR .

2.4 UEHMHEYFEE

KB ARSI, IZGRTTEERE N 1.0 x 10 A1 1.0 x 10 7 g/mL Xt X FHHAE I (oil rape ) Al
AP FE YR R ( Barnyard grass) 4T T BRELIG MR WA COR AL, LGB IR EE R 5.0 x
10°° g/mL X H AL A 25 ( Fusarium oxysporium) | IK A B ( Rhizoctonia solani) . N IK 5 ( Botrytis cine-
reapers) . /NAZ IRNEE ( Gibberella zeae) . SEXFELL( Dothiorella gregaria) . FiAt IH ( Colletotrichum gossypii )
S5 6 PIRHEAT T AR AR, BRI 75 WSCHR[9 ], iliatas SR W3k 3.

M3 ATLLEN, 7E25FREHIE N 5.0 x 10 ° g/mL B}, A L& Y%F 7K BB SURS ( Rgizoctonia so-
lani) B HYAHITEVERILE 80% DL, XFSEREEL( Dothiorella gregaria) W WG TG P A5 2] 709% LI 1
X H B 4 PR TGRS 22, 75 30% ~90% Z[H].
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B B TH M G S e I ZEZG R BB VR E N 1.0 x 10 ™" o/mL I}, FIA Ab-& W3 X A S A
BT IHAE M R EE AR R HBLE 90% LA b (3b Fl 3e 7 86% LA L), Xt &4 W ms 55, Hrhib &%) 3¢
XM BB AR AN ZE A DR R 100% 5 Y250 R EERE N 1.0 x 10 77 g/mL B, X6yl S Fn
R 25 40 i 3 ) dd AT

Table 3 Biological activities of compounds 3a—3i”

Comp. Fungicidal (% ) Herbicidal (% ) *
A B C D E F 0il rape( root/stem) Barnyard grass( root/stem)

3a 48.62 88. 61 86. 36 58.69 75. 65 59. 69 92.7/72.2 93.1/57. 1
3b 52.17 89. 32 89. 32 66. 67 55.56 80. 00 88.4/72.2 90.6/23.8
3¢ 60. 87 89. 32 88. 89 62. 96 84. 00 61.54 92.7/89.1 97.2/80. 4
3d 47.83 85. 44 37. 04 55.56 72.00 57. 69 97.1/90.0 97.1/92.7
3e 43.48 82.52 70. 37 51. 85 76. 00 57.69 86.5/77.8 93.1/52.4
3f 47. 83 89. 61 77.78 55.56 78.00 46. 15 93.2/74.2 98.2/85.6
3g 47. 83 85. 44 66. 67 66. 67 72.00 42.31 100/100 100/100

3h 34.78 83.79 85.19 37.04 76. 00 50. 00 97.1/80.0 97.1/72.7
3i 39.13 82.52 81.48 37.04 71.00 53.85 95.6/83.3 91.4/60.0

A. Fusarium oxysporium; B. Rhizoctonia solani; C. Botrytis cinereaper; D. Gibberella zeae; E. Dothiorella gregaria; ¥. Colletotrichum gossy-

pii. * Mass concentration: 1.0 x 10 ~* g/mL.

TR A W AR BT PRI e 25 SRR, FE R EE N 2.5 x 10 ™ o/mL T, AIriiAk & #xt i i i 5%
TRRAEL S | AULEY 3c B ARIRTEEN 23. 1% , HEASYn A G T 10% LI F.
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Synthesis and Biological Activities of 2-0x0-2-[ 1-(3-pyridylmethylamino ) -
1’-aryl | methyl-4-aryl-5 ,5-dimethyl-1,3 ,2-dioxaphosphinane

SUN Feng-Mei, SHI De-Qing” , TIAN Man-Man, TAN Xiao-Song
(Key Laboratory of Pesticide and Chemical Biology, Ministry of Education, College of Chemistry,
Central China Normal University, Wuhan 430079, China)

Abstract Nine novel title compounds were synthesized by the addition reactions of imines and cyclic phos-

phites, their structures were characterized by '"H NMR, *'P NMR, MS, elemental analysis and X-ray diffrac-

tion analysis. Preliminary bioassays indicate that all the compounds have good herbicidal activities and fungi-

cidal activities to some extent.

Keywords 1,3 ,2-Dioxaphosphinane; a-Amino phosphonate; Biological activity; X-ray diffraction analysis
(Ed.: H, J, Z)



