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3P NMR, *H NMR, C NMR and MS spectra for representative compounds and the mixture of reactions

P(O)(OH),

compound 1

Figure S1. 3P NMR spectrum of compound 1
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Figure S2. 'H NMR spectrum of compound 1
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Figure $S3. *C NMR spectrum of compound 1
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Figure S4. HRMS spectrum of compound 1
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Figure S5. 3'P NMR spectrum of compound 2
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Figure S6. 'H NMR spectrum of compound 2
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Figure S7. HRMS spectrum of compound 2
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Figure S8. 3'P NMR spectrum of mixture of compounds 1 and 2
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Figure S9. 'H NMR spectrum of mixture of compounds 1 and 2
PM-105wan conD
1023 204 N I0SHICnId) ¥ MG ES-
1004 e 1 3¢a3
~
AN
B85 200 01
Y e , =
0 200 @0 ao - 600 605 00 8% 900 1060 110

Figure $10. HRMS spectrum of mixture of compounds 1 and 2
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Figure S11. 3P NMR spectrum of compound 3
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Figure S12. *H NMR spectrum of compound 3
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Figure S13. HRMS spectrum of compound 3
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Figure S14. 3P NMR spectrum of compound 4
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Figure S15. 3'H NMR spectrum of compound 4
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Figure S16. 3C NMR spectrum of compound 4
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Figure S17. HRMS spectrum of compound 4
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Figure S18. 3'P NMR spectrum of compound 5a
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Figure S19. *H NMR spectrum of compound 5a
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Figure $20. *C NMR spectrum of compound 5a
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Figure S21. HRMS spectrum of compound 5a
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Figure $23. 'H NMR spectrum of mixture of compounds 5a and 6a
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Figure $24. 3C NMR spectrum of mixture of compounds 5a and 6a
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Figure S25. HRMS spectrum of mixture of compounds 5a and 6a
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Figure S26. 3'P NMR spectrum of compounds 5b
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Figure S27. *H NMR spectrum of compounds 5b
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Figure $28. 3C NMR spectrum of compounds 5b
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Figure $29. HRMS spectrum of compounds 5b

P(O)(OH),
\©/\H
compound 6b
£ i
B
o
2
200 103 L]

Figure S30. 3P NMR spectrum of compounds 6b
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Figure $31. 'H NMR spectrum of compounds 6b
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Figure S32. 13C NMR spectrum of compounds 6b
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Figure S33. HRMS spectrum of compounds 6b
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Figure $S34. 3'P NMR spectrum of compounds 5¢
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Figure S36. 13C NMR spectrum of compounds 5c
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Figure S37. HRMS spectrum of compounds 5¢
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Figure S38. 3P NMR spectrum of compounds 6¢
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Figure S40. HRMS spectrum of compounds 6¢
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Figure S41. 3'P NMR spectrum of mixture of compounds 5c¢ and 6¢
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Figure S42. *H NMR spectrum of mixture of compounds 5c and 6¢
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Figure S43. 3'P NMR spectrum of compounds 6d
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Figure S44. *H NMR spectrum of compounds 6d
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Figure $S45. 3C NMR spectrum of compounds 6d
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Figure S48. 'H NMR spectrum of compounds 6e
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Figure S49. 13C NMR spectrum of compounds 6e
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Figure $50. HRMS spectrum of compounds 6e
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Figure S53. 13C NMR spectrum of mixture of compounds 5g and 6g
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Figure S54. HRMS spectrum of mixture of compounds 5g and 6g
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Figure S55. 3P NMR spectrum of compound 5h
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Figure S56. *H NMR spectrum of compound 5h
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Figure S57. *3C NMR spectrum of compound 5h
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Figure S58. HRMS spectrum of compound 5h
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Figure $59. *H NMR spectrum of compound 15
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Figure S60. 3C NMR spectrum of compound 15
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Figure S62. 3'P NMR spectrum of mixture of compounds 6d and 16
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Figure S63. 'H NMR spectrum of mixture of compounds 6d and 16
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Figure S64. *H NMR spectrum of mixture of compounds 6d and 16 — wider range
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Figure $66. 3'P NMR spectrum of compound 8
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Figure S68. 3C NMR spectrum of compound 8



PM-178-8 con 0
G200 _20V6_M2 10 (D 15¢)

100 6 0854
4
2149070
M020%
253 18N
 B— ; . | SRS O U S e— SSEELTIS
50 75 126 150 175 200 225 250 275 00 328 WO 275 200 425 A50 475

Figure $69. HRMS spectrum of compound 8
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Figure S70. 3P NMR spectrum of mixture of compounds 9a and 10
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Figure S71. *H NMR spectrum of mixture of compounds 9a and 10
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Figure S72. 3P NMR spectrum of mixture of compounds 9b
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Figure §73. 'H NMR spectrum of compound 9b
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Figure S74. *H NMR spectrum of compound 9b




