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Figure S1. 300 MHz 'H NMR spectrum of 13
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Figure S2. 100 MHz DEPTQ 13C NMR spectrum of 13
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Figure S3. 400 MHz 'H NMR spectrum of 14
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Figure S4. 162 MHz 31P NMR spectrum of 14
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Figure S5. 100 MHz DEPTQ 13C NMR spectrum of 14
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Figure S6. 400 MHz 'H NMR spectrum of 15
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Figure S7. 162 MHz 31P NMR spectrum of 15
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Figure S8. 125 MHz DEPTQ 13C NMR spectrum of 15
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Figure S9. 400 MHz 'H NMR spectrum of 16
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Figure S10. 162 MHz 31P NMR spectrum of 16
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Figure S11. 125 MHz DEPTQ 13C NMR spectrum of 16
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Figure S12.400 MHz 'H NMR spectrum of 17
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Figure S13. 400 MHz 'H NMR spectrum of 17 (3P decoupled)

v NN o
2 R8s 3
i .
O
v _NHBu
P
»—Ph
(0]
|
|
W ;J‘ | Jﬁ M
'\ | ) |
| h', ;ﬁ uL_,‘ T L | ] 1 aile m\_,___,"/ u_ _‘_" “"U«.J “IL,‘ \ LJL_
6.02 1 2.12 4.95
e o e R
25 2.02 3 2.67 2.93
100 95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 :

35 30 25 20 15 10 05 0.0



Figure S14. 202 MHz 31P NMR spectrum of 17
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Figure S15.100 MHz DEPTQ 13C NMR spectrum of 17
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Figure S16. 300 MHz 'H NMR spectrum of 18a
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Figure S17.75 MHz DEPTQ 13C NMR spectrum of 18a
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Figure S18.300 MHz 'H NMR spectrum of 18b
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Figure S19. 125 MHz DEPTQ 13C NMR spectrum of 18b
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Figure S20. 300 MHz 'H NMR spectrum of 18¢
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Figure S21. 125 MHz DEPTQ 13C NMR spectrum of 18c¢

2eELE -

65 PE——

665 04—

000722

FSPELL—
FOBELL

LooezL

\H

i

09¥'sel—— -
428921——
2SE°82L—

BSEEEL —
LIFEEL—

8587051

Br

260785 L—

Bu

110

120

150

170

180

=1

T
10

20

T
30

40

T
50

T
70

T
80

90

130

140



Figure S22.300 MHz 'H NMR spectrum of 18d
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Figure S23. 75 MHz DEPTQ 13C NMR spectrum of 18d
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Figure S24.300 MHz 'H NMR spectrum of 18e
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Figure S25. 75 MHz DEPTQ 13C NMR spectrum of 18e
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Figure S26.300 MHz 'H NMR spectrum of 18f

Br

OMe

5.066

a5

3.797

a0

25

20

05

-0.000



Figure S27.750 MHz DEPTQ 13C NMR spectrum of 18f
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Figure S28.300 MHz 'H NMR spectrum of 18g
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Figure S29. 376 MHz 1°F NMR spectrum of 18g
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Figure S30. 100 MHz DEPTQ 13C NMR spectrum of 18g
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Figure S31. 300 MHz 'H NMR spectrum of 18h
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Figure S32. 376 MHz 1°F NMR spectrum of 18h
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Figure S33. 75 MHz DEPTQ 13C NMR spectrum of 18h
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Figure S34. 300 MHz H NMR spectrum of 18l
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Figure S35. 75 MHz DEPTQ 13C NMR spectrum of 18l
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Figure S36. 300 MHz 'H NMR spectrum of 19b
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Figure S37. 162 MHz 31P NMR spectrum of 19b
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Figure S38. 125 MHz DEPTQ 13C NMR spectrum of 19b
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Figure $S39. 300 MHz 'H NMR spectrum of 19d
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Figure S40. 121 MHz 31P NMR spectrum of 19d

o ~
< S
: 3
(EX0)4P=0
o
P\- OEt
@ OEt
O/D
MeO
L J r| J?J
140 120 100 80 ' 60 40 20 -0 20 -40 -60 -80 -100 120 140



Figure S41.300 MHz H NMR spectrum of 19e
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Figure S42.202 MHz 31P NMR spectrum of 19e
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Figure S43. 75 MHz DEPTQ 13C NMR spectrum of 19e
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Figure S44.121 MHz 31P NMR spectrum of 20
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Figure S45. 300 MHz 'H NMR spectrum of 22
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Figure S46.121 MHz 31P NMR spectrum of 22
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Figure S47.75 MHz DEPTQ 13C NMR spectrum of 22
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Figure S48.300 MHz 'H NMR spectrum of 21a
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Figure S49. 121 MHz 31P NMR spectrum of 21a
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Figure S50. 75 MHz DEPTQ 13C NMR spectrum of 21a
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Figure S51. 400 MHz 'H NMR spectrum of 21b
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Figure S52. 162 MHz 31P NMR spectrum of 21b
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Figure S53. 100 MHz DEPTQ 13C NMR spectrum of 21b
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Figure S54. 400 MHz 'H NMR spectrum of 21c
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Figure S55. 162 MHz 31P NMR spectrum of 21c
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Figure S56. 100 MHz DEPTQ 13C NMR spectrum of 21c¢
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Figure S57.400 MHz 'H NMR spectrum of 21d
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Figure S58. 162 MHz 31P NMR spectrum of 21d
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Figure S59. 100 MHz DEPTQ 13C NMR spectrum of 21d
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Figure S60. 400 MHz 'H NMR spectrum of 21e
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Figure S61. 121 MHz 31P NMR spectrum of 21e

21.234

R-OFEt
©: NHBuU

OMe

. " T . " v - g ' g T v - 1 v 1 T
140 120 100 80 60 40 20 -0 -20 -40 -60 -80 -100 -120 -140



Figure S62. 400 MHz 'H NMR spectrum of 21f
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Figure S63. 162 MHz 31P NMR spectrum of 21f
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Figure S64. 100 MHz DEPTQ 13C NMR spectrum of 21f
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Figure S65. 400 MHz 'H NMR spectrum of 21g
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Figure S66. 376 MHz 1°F NMR spectrum of 21g
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Figure S67. 162 MHz 31P NMR spectrum of 21g
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Figure S68. 100 MHz DEPTQ 13C NMR spectrum of 21g
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Figure S69. 400 MHz 'H NMR spectrum of 21h
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Figure S70. 376 MHz 1°F NMR spectrum of 21h

"
8
-t
o)
I
P-OEt
@[ NHBu
O/\©\
F
-0 10 20 30 -40 50 60 70 -80 -90 -100 -110 -120 -130 -140 -150

-160

-180

-190

-200

210

-220



Figure S71. 162 MHz 31P NMR spectrum of 21h
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Figure S72.100 MHz DEPTQ 13C NMR spectrum of 21h
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Figure S73. 400 MHz 'H NMR spectrum of 21i
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Figure S74.162 MHz 31P NMR spectrum of 21i
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Figure S75.100 MHz DEPTQ 13C NMR spectrum of 21i
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Figure S76.400 MHz 'H NMR spectrum of 21j
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Figure S77.162 MHz 31P NMR spectrum of 21j
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Figure S78. 100 MHz DEPTQ 13C NMR spectrum of 21j
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Figure S79. 400 MHz H NMR spectrum of 21k
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Figure S80. 162 MHz 31P NMR spectrum of 21k
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Figure S81. 100 MHz DEPTQ 13C NMR spectrum of 21k
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Figure $S82.400 MHz 'H NMR spectrum of 211
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Figure S83. 162 MHz 31P NMR spectrum of 211
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Figure S84. 100 MHz DEPTQ 13C NMR spectrum of 211
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Figure $85. 400 MHz 'H NMR spectrum of 21m
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Figure S86. 162 MHz 31P NMR spectrum of 21m
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Figure S87.100 MHz DEPTQ 13C NMR spectrum of 21m
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Figure $88. 400 MHz 'H NMR spectrum of 23c¢
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Figure $S89. 162 MHz 31P NMR spectrum of 23c¢
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Figure S90. 176 MHz DEPTQ 13C NMR spectrum of 23c¢
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Figure S91. 400 MHz 'H NMR spectrum of 23d
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Figure S92. 162 MHz 31P NMR spectrum of 23d
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Figure S93. 400 MHz 'H NMR spectrum of 23e
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Figure S94. 162 MHz 31P NMR spectrum of 23e
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Figure S95. 400 MHz 'H NMR spectrum of 23g
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Figure S96. 162 MHz 31P NMR spectrum of 23g
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Figure S97.400 MHz 'H NMR spectrum of 23h
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Figure S98. 162 MHz 31P NMR spectrum of 23h
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Figure S99. 100 MHz DEPTQ 13C NMR spectrum of 23h
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Figure S100. 162 MHz 31P NMR spectrum of 23k
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Figure S101. 400 MHz H NMR spectrum of 231
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Figure S102. 162 MHz 31P NMR spectrum of 231
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Figure S103. 100 MHz DEPTQ 13C NMR spectrum of 231

682°EL——

SLE6L—

6L2°0%

000°2——

6vS 6L ——
9Ly’08

Ur P l—
SLLYIL—

W\ _NHBu
P

50

60

170

pm 180



