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1 4a~ 4h
,C % ( Y%
C H N
4a CygHyNOP 55~56 45.5 64.72(64.99)  4.53(4.68)  2.65(2.71)
4b CyH, CINOGP 63~ 64 46. 6 62.31(62. 14) 4.02 (4. 06) 2.51(2.68)
4c C,gH,yNO P 64~ 65 45.1 64.68(64.99)  4.65(4.68)  2.67(2.71)
4d C,,H,NO P 61~62 40.0 66.52(66.53)  4.75(4.55)  2.78(2.87)
4e C,gHyNO P 66~ 67 48.3 67.14(67.06)  5.01(4.82)  2.80(2.79)
4 CoH2 CINOGP 73~ 174 55.1 62.25(62.13)  4.24(4.06)  2.71(2.68)
4g CyHa N0 P 68~ 69 46. 1 60.69(60.90)  3.96(3.98)  5.20(5.26)
4h Ca7HyCLNOgP 64~ 66 58.8 58.19(58.29)  3.94(3.62)  2.10(2.52)
2 4a~4h 'H NMR.?'P NMR
3y d(CDCly
4a 2.87(s 2H, COCH), 3.78(s, 3H, OCH,), 5. 16 ~ 5. 20(d, 2H, OCH),
5.78~5.90(d, 1H, PCH, J3_y=24. 2 Hz), 6. 48(s, 2H, —CH ), 6. 84, 6. 88, 7. 53,
7.57(AA'BB’ . 4H, 4 CH,0C,H,),7. 00~ 7.26(m, 10Harom), &, 10. 68
4b 2.82~2.84(q, 2H, COCH), 5. 24~ 5.26(d, 2H, OCH), 6. 41 ~ 6. 53(d, 1H, PCH, J3_ /= 24. 4 Hz),
6.47(s, 2H, =CH ), 6. 97~ 7.30(m, 13Harom), 8. 06(d 2Harom), &, 9. 86
4c 2.81(s 2H, COCH), 3.75(s, 3H, OCH,), 5. 24~ 5.26(d, 2H, OCH), 6. 46(s, 2H, =CH ),
6. 46~ 6. 58(d, 1H, PCH, J3_,= 4.2 Hz), 7. 03~ 7. 26(m, 13Harom), 7. 98(d, 1Harom), § 11. 16
4d 2.90(s 2H, COCH), 5.25~ 5. 34(d, 2H, OCH), 5. 84~ 5. 96(d, 1H, PCH, J3_,= 24. 4 Hz),
6.49(s 2H, =CH ), 6. 96~ 7. 60(m, 15Harom), d 10. 41
4e 2.32(s 3H. CH3), 2. 87(s, 2H, COCH), 5.23~ 5. 32(d. 2H, OCH),
5.82~5.94(d. 1H, PCH, J3_;;=26. 5 Hz), 6. 48(s, 2H, =CH ), 6. 98, 7. 02, 7. 56,
7.60(AA'BB' . 4H, 4 CH C¢Hy), 7. 01~ 7. 47(m, 10Harom), & 10.77
4 2.89(s 2H, COCH), 5.26~ 5. 35(d, 2H, OCH), 5.78~ 5. 90(d, 1H, PCH, J3—y= 24. 1 Hz),
6.48(s, 2H, =CH ), 6.96, 7. 00, 7. 56~ 7. 60(AA'BB"  , 4H, 4CIC¢H,),
7.14~7.35(m, 10Harom), §9.72
4g 2.90(q 2H, COCH), 5.23~ 5. 30(d, 2H, OCH), 6. 49(s, 2H, =CH ),
6. 86~ 6.98(d, 1H, PCH, J3_y= 4.2 Hz), 7. 12~ 7. 24(m, 10Harom), 7. 38 ~ 7. 56(m, 2Harom ),
7.88~7.92(d, 1Harom), 8. 08~ 8. 12(d, IHarom), ¢, 8.93
4h 2.82(q, 2H, COCH), 5. 23 ~ 5. 25(d, 2H, OCH), 6. 35~ 6. 47(d, 1H, PCH, J3_,= 24.2 Hz),
6.47(s, 2H, =CH ), 7. 02~ 7. 28(m, 12Harom), 8. 06~ 8.10(d, 1Harom), &, 9. 40
3 4a~4h EFMS
M Mt —C,H,0 M —C,H,0— OPh M —C,H,0— P (0P,
4a 517(0) 449 (7) 356(40) 216(100)
4b 521(0) 453(6), 455(2) 360(45), 362(14) 220(100), 222(29)
4o 517(0) 449 (7) 356(40) 216(100)
4d 487(0) 419(5) 326(43) 186(100)
4e 501(0) 433 (6) 340(52) 200(100)
4 521(0) 453(4), 455(1) 360(39), 362(13) 220(100), 222(27)
4g 532(0) 464 (8) 371(45) 231(100)
4h 555(0) 487(3), 489(2) 394(43), 396(29), 398(5) 254(100), 256(67), 258(12)
3.4 'PNMR , 3 4 p
¢ 4~10). 3 4 ,
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4 3a~3h d4a~4h 'P
3p(3) D) A, (3 3@ Ag
a 20. 26, 20. 56 10.68 —9.58 —9.88 e 14.33 10. 77 —3.56
b 19. 04, 19. 27 9.86 —9.18, —9.41 f 19. 38 9.72 —9.66
c 14.53 11.16 —3.37 2 18. 54 8.93 —9.61
d 20. 00 10.41 —9.59 h 18.34,18.50  9.40  —8.94 —9.10
4 EI-MS , s
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Synthesis of a-exo-7-Oxabicyclo| 2. 2. 1] hept-5-
ene-2, 3-dicarboximido- a-substituted
Phenyl Phosphonic Diphenyl Esters

Zhou Zhenghong s Chen Ruyu
(Institute of Elemento-Organic Chemistry, Nankai University, Tianjin 300071)

Abstract Eight title phosphonic diphenylesters have been synthesized and their structures were
confirmed by "H NMR, *'P NMR, EI-MS, IR and elemental analysis.
Keywords a-aminodipheny Iphosphonate, synthesis, dehydronorcantharidin



