Supplementary Figure 1.
Reaction of 2-methylfuran with PhMe,SiH (1.0 equiv., Fig. 2A, crude reaction mixture)
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Supplementary Figure 2. Reaction of (Z-2a + 1a) with additional PhMe,SiH (2.0 equiv., Fig. 2A, crude

reaction mixture)
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Supplementary Figure 3. '"H NMR Monitoring of the Reaction of 2-methylfuran with PhMe,SiH
(4.0 equiv., Fig. 2C)
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Supplementary Figure 4. Initial-Rate Kinetic Measurements (Fig. 3E)
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Supplementary Figure 5. Initial rates in a range of [Si], (Fig. 3E)
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Supplementary Figure 6. 'H and >C-NMR spectra of 1e
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Supplementary Figure 7. "’F-NMR spectrum of 1e
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Supplementary Figure 8. H-NMR spectrum of 1f
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Supplementary Figure 9. °C and "’F-NMR spectra of 1f
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Supplementary Figure 10. 'H and >C-NMR spectra of 1g
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Supplementary Figure 11. 'H and >C-NMR spectra of 1h

KRBT 8 5
e [
Br
~
i
I
il | j
g4 FRr
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
° « w0 o P
= @ LR & ¢
o o 2 g 34
g g 385 708
271N I I
Br
~
T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 90 80 60 50 40 30 20 10

100
f1 (ppm)

S9



Supplementary Figure 12. 'H and ?C-NMR spectra of 1i
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Supplementary Figure 13. 'H and C-NMR spectra of 1j
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Supplementary Figure 14. 'H and ?C-NMR spectra of 1k
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Supplementary Figure 15. 'H and ?C-NMR spectra of 11
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Supplementary Figure 16. 'H and >C-NMR spectra of 1m
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Supplementary Figure 17.
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Supplementary Figure 18. “Si-NMR spectrum of 1n
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Supplementary Figure 19. H-NMR spectrum of 1o
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Supplementary Figure 20.

BC-NMR spectrum of 10
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Supplementary Figure 21. H-NMR spectrum of 1p
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Supplementary Figure 22. *C-NMR spectrum of 1p
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Supplementary Figure 23. 'H-NMR spectrum of 1q
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Supplementary Figure 24. *C-NMR spectrum of 1q
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Supplementary Figure 25. H-NMR spectrum of 1r
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Supplementary Figure 26. *C-NMR spectrum of 1r
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Supplementary Figure 27. 'H-NMR spectrum of 1s
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Supplementary Figure 28. *C-NMR spectrum of 1s
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Supplementary Figure 29. H-NMR spectrum of 1t
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Supplementary Figure 30. *C-NMR spectrum of 1t
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Supplementary Figure 31. '"H-NMR spectrum (Starting material for Z-6)
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Supplementary Figure 32. *C-NMR spectrum (Starting material for Z-6)
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Supplementary Figure 33. '"H-NMR spectrum (Starting material for 11)
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Supplementary Figure 34. °C and *’Si-NMR spectra (Starting material for 11)
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Supplementary Figure 35. 'H and ?C-NMR spectra (Starting material for 12)
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Supplementary Figure 36. 'H and ?C-NMR spectra of 1ac
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Supplementary Figure 37. 'H and >C-NMR spectra of Dimethylphenylsilane-d
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Supplementary Figure 38. “Si-NMR spectrum of Dimethylphenylsilane-d
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Supplementary Figure 39. 'H and >C-NMR spectra of Z-2a
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Supplementary Figure 40. *Si-NMR

spectrum of Z-2a
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Supplementary Figure 42. °C and *Si-NMR spectra of Z-2a-d,
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Supplementary Figure 43. “H-NMR spectrum of Z-2a-d,
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Supplementary Figure 44. H-NMR spectrum of Z-2a'
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Supplementary Figure 45. °C and ®Si-NMR spectra of Z-2a'

&8 TRAR < < Py © m
S ¥ ARNNN & p 2 80
o8 8998 b3 A 2 i
SN v
SiMe,Ph
HO A
CH3
|
|
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
1 (ppm)
SiMe,Ph
HO N
CH,
T T T T T T T T T T T T T T T T T T T T
45 40 35 30 25 20 15 10 5 o -5 -10 -15 -20 -25 -30 -35 -40 -45 50
f1 (ppm)

S33



Supplementary Figure 46. 'H and >C-NMR spectra of Z-2a"
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Supplementary Figure 47. “Si-NMR spectrum of Z-2a""
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Supplementary Figure 48. H-NMR spectrum of Z-2b
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Supplementary Figure 49. °C and ®Si-NMR spectra of Z-2b

&R8 a8 o o ° @ o
CWT N WY n A ~ “ M
na8 999 3 b & I L
NN I I %
OH
PhMe,Si A
CHs,
|
|
h l
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 10

1 (ppm)

]

'\

OH
PhMe,Si X
CH;
T T T T T T T T T T T T T T T T T

45 40 35 30 25 20 15 10 0 -5 10 15 -20 -25 -35 -45

f1 (ppm)

S36



Supplementary Figure 50. 'H and ?C-NMR spectra of Z-2¢
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Supplementary Figure 51. “’Si-NMR spectrum of Z-2¢
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Supplementary Figure 52. '"H-NMR spectrum of Z-2d
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Supplementary Figure 53. °C and ®Si-NMR spectra of Z-2d
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Supplementary Figure 54. 'H and >C-NMR spectra of Z-2e
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Supplementary Figure 55.%’Si and '’F-NMR spectra of Z-2e
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Supplementary Figure 56. 'H and *C-NMR spectra of Z-2f
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Supplementary Figure 57. ’Si and '’F-NMR spectra of Z-2f
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Supplementary Figure 58. 'H and ?C-NMR spectra of Z-2g
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Supplementary Figure 59. “’Si-NMR spectrum of Z-2g
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Supplementary Figure 60. 'H-NMR spectrum of Z-2h
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Supplementary Figure 61. °C and ®Si-NMR spectra of Z-2h
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Supplementary Figure 62. 'H and *C-NMR spectra of Z-2i
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Supplementary Figure 63. ”Si-NMR spectrum of Z-2i
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Supplementary Figure 64. 'H-NMR spectrum of Z-2j
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Supplementary Figure 66. 'H and *C-NMR spectra of Z-2k
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Supplementary Figure 67. ”Si-NMR spectrum of Z-2k
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Supplementary Figure 68. 'H-NMR spectrum of Z-21
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Supplementary Figure 69. °C and “Si-NMR spectra of Z-21
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Supplementary Figure 70. 'H and *C-NMR spectra of Z-2m
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Supplementary Figure 71. “Si-NMR spectrum of Z-2m
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Supplementary Figure 72. H-NMR spectrum of Z-2n
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Supplementary Figure 73. '°C and ®Si-NMR spectra of Z-2n
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Supplementary Figure 74. 'H and >C-NMR spectra of Z-20
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Supplementary Figure 75. *’Si-NMR spectrum of Z-20
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Supplementary Figure 76. '"H-NMR spectrum of Z-2p
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Supplementary Figure 77. °C and ®Si-NMR spectra of Z-2p
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Supplementary Figure 78. 'H and ?C-NMR spectra of Z-2q

€0
vm.oW
LEO
mm.o\

N M
]
NN
B,

<+
~
N

L
=

JJ

X

OSiMe,Ph

PhMe,Si

0'E
0'E

)Mo.m
0'€

0'T
T

Te60

0.0 -0.5

0.5

9.0 85 8.0 75 70 65 60 55 50 45 40 35 3.0 25 2.0 1.5 1.0

9.5

Uy~

16°0- V.

€8°0-

8b'eE —

T0°£9 —

ss°zeT
T0°€ZT |
s,°s2T
6€'927 1
Sb92T
SS'9ZT
89'971
vz LTI
19121
oL LTT
€€°87T
T£82T
TT62T
66°67T \

00°0€T —,

15°0€T
£4'TET
€161
99°2€T
82T
08°€€T |
67'bET

=

J
Nw.Nmi
95'8ET

OSiMe,Ph

X

PhMe,Si

-10

140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

150

S59



Supplementary Figure 79. ”Si-NMR spectrum of Z-2q
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Supplementary Figure 80. 'H-NMR spectrum of Z-2r
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Supplementary Figure 81. °C and “’Si-NMR spectra of Z-2r
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Supplementary Figure 82. 'H and ?C-NMR spectra of Z-2s
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Supplementary Figure 83. ”Si-NMR spectrum of Z-2s
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Supplementary Figure 84. "H-NMR spectrum of Z-2t
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Supplementary Figure 85. °C and “’Si-NMR spectra of Z-2t
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Supplementary Figure 86. "H and >C-NMR spectra of anti-3a
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Supplementary Figure 87.%Si-NMR spectrum of anti-3a
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Supplementary Figure 88. '"H-NMR spectrum of anti-3a-d
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Supplementary Figure 89. °C and *Si-NMR spectra of anti-3a-d
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Supplementary Figure 90. “H-NMR spectrum of anti-3a-d
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Supplementary Figure 91. '"H-NMR spectrum of anti-3b
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Supplementary Figure 92. °C and ”Si-NMR spectra of anti-3b
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Supplementary Figure 93. 'H and BC-NMR spectra of anti-3¢
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Supplementary Figure 94. Si-NMR spectrum of anti-3¢
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Supplementary Figure 96. °C and *Si-NMR spectra of anti-3d
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Supplementary Figure 97. 'H and BC-NMR spectra of anti-3e
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Supplementary Figure 98. ”Si-NMR spectrum of anti-3e
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Supplementary Figure 99. 'H-NMR spectrum of anti-3f
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Supplementary Figure 100. °C and ’Si-NMR spectra of anti-3f
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Supplementary Figure 101. 'H and *C-NMR spectra of anti-3g
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Supplementary Figure 102. ”Si-NMR spectrum of anti-3g
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Supplementary Figure 103. '"H-NMR spectrum of anti-3h
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Supplementary Figure 104. °C and “’Si-NMR spectra of anti-3h
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Supplementary Figure 105. ""F-NMR spectrum of anti-3h
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Supplementary Figure 106. '"H-NMR spectrum of ant,
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Supplementary Figure 107. °C and ’Si-NMR spectra of anti-3i
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Supplementary Figure 108. "H and *C-NMR spectra of ant,
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Supplementary Figure 109. *Si-NMR spectrum of ant,

T6°C-—

PhMe,Si”

Br

T T T T T
-20 -30 -40 -50 -60 -70

-10

f1 (ppm)

Supplementary Figure 110. 'H-NMR spectrum of anti-3k
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Supplementary Figure 111. °C and ’Si-NMR spectra of anti-3k
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Supplementary Figure 112. 'H and >C-NMR spectra of anti-31
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Supplementary Figure 113. “’Si-NMR spectrum of anti-31
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Supplementary Figure 114. '"H-NMR spectrum of anti-3m
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Supplementary Figure 115. '°C and “Si-NMR spectra of anti-3m
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Supplementary Figure 116. 'H and *C-NMR spectra of anti-3m
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Supplementary Figure 117. DEPT 135 spectrum of anti-3m
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Supplementary Figure 119. 1D NOESY spectrum of anti-3m
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Supplementary Figure 120. H-H COSY spectrum of anti-3m
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Supplementary Figure 121. HMBC spectrum of anti-3m
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Supplementary Figure 122. HSQCspectrum of anti-3m
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Supplementary Figure 123. "H and *C-NMR spectra of anti-3n
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Supplementary Figure 124. *Si-NMR spectrum of anti-3n
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Supplementary Figure 125. "H-NMR spectrum of anti-30
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Supplementary Figure 126. °C and “’Si-NMR spectra of anti-30
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Supplementary Figure 127. "H and *C-NMR spectra of anti-3p
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Supplementary Figure 128. *Si-NMR spectrum of anti-3p
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Supplementary Figure 129. H-NMR spectrum of anti-3q
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Supplementary Figure 130. °C and “’Si-NMR spectra of anti-3q
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Supplementary Figure 131. "H and *C-NMR spectra of anti-3r
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Supplementary Figure 132. *Si-NMR spectrum of anti-3r
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Supplementary Figure 133. "H-NMR spectrum of 4
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Supplementary Figure 134. °C and *’Si-NMR spectra of 4
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Supplementary Figure 135. 'H and *C-NMR spectra of Z-5
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Supplementary Figure 136. “Si-NMR spectrum of Z-5
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Supplementary Figure 137. '"H-NMR spectrum of Z-5'-d,
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Supplementary Figure 138. *C and “’Si-NMR spectra of Z-5'-d,
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Supplementary Figure 139. H-NMR spectrum of Z-5'-d,
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Supplementary Figure 140. '"H-NMR spectrum of Z-5"
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Supplementary Figure 141. °C and ’Si-NMR spectra of Z-5""
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Supplementary Figure 142. 'H and *C-NMR spectra of Z-6

€10~
610 —
€0~
sg0

PET —

L9T —

6Ly —

955~
557

e
[
8TL
o0g'L
€L
seL
9L
L F
W
2
bhL
ShL
L
€57,

UL

PhMe,SiO
PhMe,Si
HsC

i

N

T°E
70°€

T'E
M‘Mo.m

Fort

0°€
0°€
0°E
T°E

(AN4

f1 (ppm)

€9%-\
9V
BT~
10°T-

S8HT —

§F
Ly've —

$9'L9—

JAR 248
b9bT /
[lykas
6L°LTT /
S6'L21—,
00621 \
18°6CT
88°€ET \
LEvET
8'LET \
12861
9°0pT
or'TPT
PEOPT —

PhMe,SiO

PhMe,Si

H3C

-10

Lo

T T T T T T T T
160 150 140 130 120 110 100 90 80
f1 (ppm)

T
170

r
80

S105



Supplementary Figure 143. “Si-NMR spectrum of Z-6
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Supplementary Figure 145. °C and ?Si-NMR spectra of 7
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Supplementary Figure 146. 'H and *C-NMR spectra of 7-d;
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Supplementary Figure 147. *°Si and "H-NMR spectra of 7-d,
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Supplementary Figure 148. 'H and *C-NMR spectra of 8
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Supplementary Figure 149. “Si-NMR spectrum of 8
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Supplementary Figure 150. '"H-NMR spectrum of 9
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Supplementary Figure 151. °C and *’Si-NMR spectra of 9
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Supplementary Figure 152. 'H and *C-NMR spectra of 10
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Supplementary Figure 153. *Si-NMR spectrum of 10
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Supplementary Figure 154. "H-NMR spectrum of 10-d,
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Supplementary Figure 155. *C and “’Si-NMR spectra of 10-d,,
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Supplementary Figure 156. “H-NMR spectrum of 10-d,
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Supplementary Figure 158. '°C and *’Si-NMR spectra of 11
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Supplementary Figure 159. 'H and *C-NMR spectra of 12
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Supplementary Figure 160. “Si-NMR spectrum of 12
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Supplementary Figure 161. '"H-NMR spectrum of Z-14-d
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Supplementary Figure 162. °C and “’Si-NMR spectra of Z-14-d
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Supplementary Figure 163. “H-NMR spectrum of Z-14-d
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Supplementary Figure 164. "H-NMR spectrum of Z-15
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Supplementary Figure 165. *C-NMR spectrum of Z-15
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Supplementary Figure 166. H-NMR spectrum of Z-16
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Supplementary Figure 167. *C-NMR spectrum of Z-16
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Supplementary Figure 168. "H-NMR spectrum of Z-17
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Supplementary Figure 169. °C and *’Si-NMR spectra of Z-17
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Supplementary Figure 170. 'H and *C-NMR spectra of Z-18
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Supplementary Figure 171. *Si-NMR spectrum of Z-18

YE0-—

SiMe,Ph

H3C

-55

-50

-30

-10 -15 -20

-5

f1 (ppm)

15 10

20

Supplementary Figure 172. "H-NMR spectrum of syn-19
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Supplementary Figure 173. °C and “’Si-NMR spectra of syn-19
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Supplementary Figure 174. "H and *C-NMR spectra of syn-20
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Supplementary Figure 175. 2Si-NMR spectrum of syn-20
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Supplementary Figure 176. "H-NMR spectrum of syn-20'
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Supplementary Figure 177. °C and ’Si-NMR spectrum of syn-20'

3 3 SfrisAsands nE 3 008 g 52
Gy i v
O
O,N
0
~_.~CH3
O,N
RS /1,
PhMe,Si™ O ©\
Br
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 10
f1 (ppm)
8
O
O,N
¢
~_.CH3
O,N
AR /,,
PhMe,Si"" 0
Br
T T T T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 15 -20 25 30 -35 40 45 50 55 -60 -65 -70

S130



;

OH

PhMe,Si

Supplementary Figure 178. 'H and BC-NMR spectra of E-21
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Supplementary Figure 180. '"H-NMR spectrum of E-22
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Supplementary Figure 181.

BC and *Si-NMR spectra of E-22

9 8 3 883 5 s = prne
& @ M e o g @ ot
2 2 2 acd N [y = AR
[ [ N
0SiMe,Bu
PhMe,Si”¥ ™~ CHgz
|
80 170 160 150 140 130 120 110 100 90 80 71 60 50 40 30 20 10 0 10
f1 (ppm)
< jul
E 3
0SiMe,Bu
PhMe,Si¥ ™~ CH;
"
90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90
f1 (ppm)

S133



Supplementary Figure 182. '"Hand *C-NMR spectra of E-23
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Supplementary Figure 183. *Si-NMR spectrum of E-23

Fot

Tc.ﬁ
Wo.ﬁ
01

CHj3

I APy R AN  8N
T T T T T
70 -75 -80 -85 -9
CNSoONOOLLTTOR L
s @ ? TSSaRRRRRRRTAMC
iy R P A U P R R [t
fR= e e

X
SiMe,Ph
0

§§°ST-—

T T T T T T T
15 10 5 0 -5 -10 - -
f1 (ppm)

WYY
0

Y0
60T
91T
E0t

H/OH.N

2
Supplementary Figure 184. "H-NMR spectrum of anti-24
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Supplementary Figure 185. *C-NMR spectrum of anti-24
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Supplementary Figure 186. "H-NMR spectrum of anti-25
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Supplementary Figure 187. *C-NMR spectrum of anti-25
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Supplementary Table 1. Optimization of the B(C4Fs);-Catalyzed Silylative Reduction of Furans®

OSi

I\ Catalyst (A-F, 2.0 mol%)
+  SiH . N
o~ ~CHj 2350 si
1a 2.05 equiv. solvent, time CH3

- FsC B(CeFs)2
Fs @MB(Cer)z (7@?\/ CIB(C¢Fs)2  HB(CgFs)2  B(CgFs)s  B(CgHs)s
2

FF
Al B! c23 D23 E45 F
Entry Silane Catalyst Solvent Time (h)  Conv. (%)°  Yield (%)°

1 PhMGZSiH A CDZCI2 2 78 73
2 PhMeZSiH B CDZCI2 2 20 16
3 PhMeZSiH C CDZCI2 2 68 64
4 PhMeZSiH D CDZCI2 2 54 44
5 PhMeZSiH E CDZCI2 2 >99 >99
6 PhMeZSiH E CDCI3 2 >99 92
7 PhMeZSiH E chlorobenzene-dg 2 >99 80
8 PhMeZSiH E toluene-dg 2 92 50
9 PhMEZSiH No catalyst CDZCI2 24 <1 <1
10 PhZMeSiH E CDZCI2 2 >99 91
11 EtESiH E CDZCI2 2 >99 8

12 PhSSiH E CDZCI2 2 60 <1
13 PhMeZSiH F CDZCI2 2 6 <1
14 PhMeZSiH AlICl; CDZCI2 2 10 <1
15 PhMEZSiH [Ir(COD)CI], CD2C|2 2 10 <1l
16 PhMeZSiH [Rh(COD)CI], CDZCI2 2 10 <1
17 PhMGZSiH pt¢ CDZCI2 2 12 <1

“Carried out in a J-Young NMR tube on a 0.50 mmol scale (substrate), silane (1.03 mmol), and solvent (0.4 mL)
under argon atmosphere at 23 °C. ®Conversion and crude yields were determined by 'H NMR spectroscopy using
1,1,2,2- tetrachloroethane (TCE) as an internal standard. Pt = Pt(0)-1,3-divinyl-1,1,3, 3-tetramethyl-disiloxane.
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Supplementary Table 2. Optimization for the Cyclopropanation Reaction of (2)-a-
Silyloxyalkenylsilanes”

QSMeFh _ B(CFs)s (5.0 mol%) A .
F’hl\/lezsi)\/\cH3 T et 0-23°C 16h  PhMesiT OO
Z-2a anti-3a
Entry  Silane (equiv.) Solvent Conv. (%)°  Yield (%)°
1 PhMe,SiH (1.0) cDCl, 70 68
PhMe,SiH (1.0) cDCl, 60 54
3 PhMe_SiH (1.0) chlorobenzene-ds 62 60
5 PhMeZSiH (1.0) toluene-dg 68 64
5 (iPr),SiH (1.0) cpCl, 12 <1
6 Ph,MeSiH (1.0) cp,Cl, 10 <1
7 Ph,SiH, (1.0) cp,Cl, 78 76
8 Ph,SiH (1.0) cp,Ccl, <1 <1
9 Et,SiH, (1.0) cD,Cl, 90 84
10  PhMe,SiH (L5) CcD,Cl, >99 84
11 PhMe,SiH (2.0) cD,Cl, >99 88

“Carried out in a J-Young NMR tube on a 0.50 mmol (substrate), silane (0.5 ~ 1.0 mmol),
and solvent (0.2 mL) under argon atmosphere. Conversion and crude yields were
determined by "H NMR spectroscopy using 1,1,2,2- tetrachloroethane (TCE) as an internal
standard.
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Supplementary Table 3. Optimization for the Cyclopropanation Reaction of 2-Methylfuran®

@\CHS ' Ao

B(CeFs)3 (5.0 mol%)
Si-H o3 AN

(0] solvent, 0 > 23 °C, 6 h' Si
1a anti-3a
Entry  Silane (equiv.) Solvent Conv. (%)°  Yield (%)°
1 PhMe,SiH (3.0) CD,CI, >99 84
2 PhMe,SiH (3.0) cocl, >99 48
3 PhMe_SiH (3.0) chlorobenzene-ds >09 58
5 PhMeZSiH (3.0) toluene-dg 98 50
5 (iPr),SiH (3.0) cD,Cl, 2 <1
6  PhMeSiH (3.0) CcD,Cl, >09 <1
7 Ph,SiH, (3.0) CDZCI2 98 86
8 Ph,SiH (3.0) cD,Cl, 94 <1
9 Et,SiH, (3.0) CD,Cl, >99 74
10 PhMe,SiH (4.0) CD,CI, >99 96

éCarried out in a J-Young NMR tube on a 0.50 mmol (substrate), silane (1.5 ~ 2.0 mmol), and
solvent (0.2 mL) under argon atmosphere. ®Conversion and crude yields were determined by

"H NMR spectroscopy using 1,1,2,2- tetrachloroethane (TCE) as an internal standard.
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Supplementary Table 4. Crystal data and structure refinement for Z-2a" (CCDC 1505482)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.63°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(])]
R indices (all data)

Largest diff. peak and hole

0314b-1
H3C \
CaoHpoN,O¢Si
o} CHs
414.49 S
120(2) K OaN ctts
0.71073 A NO,
Triclinic
P-1

a=7.5090(4) A

b= 11.4202(7) A
c=13.2271(8) A
1044.61(11) A3

2

1.318 Mg/m3

0.151 mm"!

436

0.13 x 0.09 x 0.09 mm?3
1.65 t0 26.63°.
-9<=h<=9, -14<=k<=14, -16<=l<=16
28370

4355 [R(int) = 0.0576]

99.0 %

Semi-empirical from equivalents

0.9866 and 0.9807

B=79.619(3)°.

Full-matrix least-squares on F2
4355/0/262

1.137

R1=10.0632, wR2 = 0.2104
R1=10.0802, wR2 = 0.2238
0.556 and -0.418 e.A"3
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Supplementary Table 5. Crystal data and structure refinement for syn-20' (CCDC 1505484)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.54°
Absorption correction

Max. and min. transmission
Refinement method

Data/ restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

p21n
C,7H2,BrN,0O;Si
599.50

120(2) K
0.71073 A
Monoclinic
P21l/n

a=17.8456(17) A 1=90°.
b =7.9478(7) A 1=96.747(3)°.
¢=19.1615(17) A 1=90°,

2698.9(4) A3

4
1.475 Mg/m3 O2N
1.616 mm-

1232 PhMe,Si"

0.381x0.2x 0.1 mm?
2.781t0 27.54°.

-23<=h<=23, -10<=k<=10, -24<=I<=24

40504

6213 [R(int) = 0.1202]

99.8%

Semi-empirical from equivalents
0.9798 and 0.9505

Full-matrix least-squares on F2
6213/ 0/ 346

0.892
R1=0.0447,wR2=0.1145
R1=0.0943, wR2=0.1472
0.427 and -0.604 e.A-3
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Supplementary Discussion 1

Proposed Mechanistic Pathway for the Silylative Reduction of Furan

B(CgFs)3 (2.0 mol%) D
@ PhMe,SiD (2.0 equiv.) m/

o)

1u

CD,Cl, (0.4 mL) PhMe,Si™ 0
23 OC, 3h SIMezph
Z-5"d,, 66%

In regard to the silylative ring-opening of 2-methylfuran, a catalytic cycle was proposed on the basis of

*5+ & (@)
si’l’Dl’B(C6F5)3
T B(CeFs)3

/‘ Si-D

+‘-?‘
{ si 'V
si
o o
Si = SiMe,Ph &

SiD —\ DB(CeFs)s
B(CeFs)3 Si/O{b

the above deuterium experimental data. Ring-opening of furan is
assumed to proceed mainly via two steps: facile formation of a
(silyl)oxonium intermediate and subsequent stereoselective
attack of a borohydride nucleophile. Upon the in situ generation
of a borane—silane adduct I, furan reacts with the silylium
species I to give an oxonium species II that immediately
undergoes a nucleophilic attack of a borohydride, leading to a
partially reduced furan intermediate ITI bearing a sp’ C-Si bond
next to an oxygen atom. Subsequent C-O bond cleavage on III is

proposed to occur via O-silyl oxonium species IV to produce

(2)-a-silyloxyalkenylsilane V in a highly stereoselective manner. The deuterium labeling experiment

supports the current mechanistic reasoning.
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Supplementary Discussion 2

Proposed Mechanistic Pathway for the Silylative Reduction of 2,3-Dimethylfuran

i) B(CsF5)3 (2.0 mol%)

PhMe,SiD (2.0 equiv.)

M M
€ CH,Cly, 23°C, 2 h DH  Me Ve
U\ - PhMe,Si
o ~Me ii) K,CO4/MeOH
DH ©
23°C, 2h
1w 7-dy, 70%

In relevance to the mechanistic pathway of 2-methylfuran, a catalytic cycle of ring-opening process of

Me

Fg\ /\HMQ

Q
- Si Me
D- B(CeFs)s o,
B(CeFs5)3

e

i s oH
Si-D---B(CqFs)s } M
> Me

, s
v

Si—D\ H Me

B(CeF P
(65)3+D \Me

\( Si-D
M
\

B

Si

7T D- B(CeFs)s

e

Si* Si0
v

hydrolysisl

pH Me DH

M - A)iMe
vi b Me — il

si”Ho” Me OH e

Si = SiMe,Ph

2,3-dimethylfuran is proposed on the basis of the
above present deuterium experiment. Ring-opening
of 2,3-dimethylfuran is assumed to be mainly
dependent on two factors: a facile formation of
(silyl)oxonium  intermediates and subsequent
stereoselective attack of borohydride nucleophile.
Upon the in situ generation of a borane—silane
adduct I, 2,3-dimethylfuran attacks the silylium
species to afford an oxonium species II that
immediately reacts with borohydride leading to a
partially reduced furan intermediate III bearing a

sp> C-Si bond next to an oxygen atom. The second

hydrosilylation of III is proposed to occur forming

an O-silyl oxonium species IV which is immediately reacted with borohydride at the silicon attached

carbon center leading to V to minimize the steric repulsion between substituents and borohydride

nucleophile. Upon hydrolysis, intermediate V is smoothly converted to another silylated enol intermediate

VI that is immediately tautomerized to y-silylketone VII. In fact, the deuterium labeling experiment is

fully consistent with this mechanistic reasoning,
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Supplementary Discussion

3

Proposed Mechanistic Pathway for the Silylative Reduction of 2-Methylbenzofuran

%
(o) Me

i) B(CgF5)3 (2.0 mol%)

PhMe,SiD (2.0 equiv.)
CH,Cly, 23°C, 3 h

D H

1z

ii) K,CO4/MeOH
23°C,2h

Me
D
SiMe,Ph
OH

10-d,, 84%

In relevance to the mechanistic pathway of 2-methylfuran, a catalytic cycle of ring-opening process of 2-

5+ o=
Si*;DIB(CeF5)3

\'

Si-D
B(CeFs)3

DH

OSi
\"

Si = SiMe,Ph

o
z +ér v

Me
D
Si

DE(C6F5)3

D
0~ Me
+

B(CsFs)3
Si-D

D - -
Q—&"Si DB(CeFs)s

Me

DH

K,CO4/ Me
MeOH D
—_—
Si
OH
10-d,

methylbenzofuran is proposed on the basis of the
above present deuterium experiment. Ring-opening
of 2-methylbenzofuran is believed to be mainly
dependent on two factors: a facile formation of
(silyDoxonium intermediate and  subsequent
stereoselective attack of borohydride nucleophile.
Upon the in situ generation of a borane—silane
adduct 1, 2-methylbenzofuran attacks the silylium
species to form an oxonium intermediate II that
immediately reacts with borohydride leading to a
silylated cyclic ether type species IIl. In the second

stage, hydrosilylation of the silylated cyclic ether

cleavage in IV is assumed to occur to afford ortho-(f-silylethyl)phenol derivative V. Phenol products (10-

d,) having an ortho-($-silylethyl) group were obtained in high yields upon treating the initially generated

unstable O-silyl ether species with potassium carbonate/methanol in one pot.
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Supplementary Methods:
General

All reactions were performed in flame-dried glassware using sealed tube or NMR tube under
argon atmosphere. Liquids and solutions were transferred with syringes. Dichloromethane-d, purchased
from Cambridge Isotope Laboratories, Inc. was degassed and used as solvent without additional
purification for optimization and mechanistic studies. Tris(pentafluorophenyl)borane was purchased from
TCI and Sigma-Aldrich, stored at -20 °C. Technical grade solvents for extraction and chromatography
(hexane, cyclohexane, dichloromethane, pentane, ether, toluene, and ethyl acetate) were used without
purification. All reagents and commercially available catalysts were purchased from standard suppliers
(Sigma Aldrich, Acros, Alfa Aesar, and Apollo scientific). The known borane species (A-F) were prepared
according to the reported literature.'> Analytical thin layer chromatography (TLC) was performed on pre-
coated silica gel 60 F254 plates. Visualization on TLC was achieved by the use of UV light (254 nm),
exposure to treatment with acidic anisaldehyde, phosphomolybdic acid, ninhydrin or ceric ammonium
molybdate stain followed by heating. Column chromatography was undertaken on silica gel (400-630
mesh) using a proper eluent. 'H, 2H, C, "F, and ¥’Si NMR spectra were recorded in CDCl; or CD,Cl, on
Bruker Avance (400 MHz) and Agilent Technologies DD2 (600 MHz) instruments. Chemical shifts were
reported in parts per million (ppm) downfield from tetramethylsilane and referenced to the residual
solvent resonance as the internal standard (CHCl; in CDClL: 7.26, CHCl; in CDCL: 0 = 77.17;
CLCHCHCI, in CLCDCDCl,, 5.85; CLbCHCHC], in CLL,CDCDCl,: 75.5; CH,Cl, in CD,Cl: 5.32, CH,Cl,
in CD,Cl,: 53.84). Data were reported as follows: chemical shift, multiplicity (brs = broad singlet, s =
singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constant (Hz) and integration.
Infrared (IR) spectra were recorded on Bruker Alpha ATR FT-IR spectrometer equipped with an ATR unit
and reported in wavenumbers (cm'). Melting points (m.p.) were determined for solid/crystalline
compounds with a Melting Point Apparatus M-565. High resolution mass spectra (HRMS) were obtained
by using EI or FAB method from Korea Basic Science Institute (Daegu) or ESI from KAIST Research
Analysis Center (Daejeon).

S146



Preparation Details for Furans and Benzofurans as the Substrates

General Procedure for the Preparation of Furan and Benzofuran Substrates (GP1)

Br
X Pd(PPhs),, Cs,CO3 —R R
[ s, o ®B(OH)2+ @ [ > ) er O P O
(¢} o R = toluene/MeOH (4/1) o o
B

A 100~ 110°C, 12 1e ~ 1t 1aa ~ 1ab
A round bottom flask was charged with aryl bromide (2 mmol = 1.0 equiv.), boronic acid (1.1 ~ 1.5
equiv.), Pd(PPh;), (5 ~ 10 mol%), and Cs,CO; (1.1 ~ 1.4 equiv.), into which toluene (16 mL) and MeOH
(4 mL) were subsquently added. Then, the reaction mixture was heated in an oil bath at 100 ~ 110 °C until
a TLC analysis of an aliquot indicated a complete conversion of the starting materials (12 h). The reaction
mixture was then cooled to 23 °C and quenched with saturated NH4CI solution. Aqueous phase was
extracted with ethyl acetate (10 mL x 3), and the combined organic phases were washed with brine (10
mL), dried over MgSO,, filtrated and concentrated under reduced pressure to afford the crude furan or

benzofuran derivatives. Purification by flash column chromatography on silica gel using either hexane or

the mixture of hexane and ethyl acetate gave the corresponding coupling products.®
Characterization Data of the Prepared Furan and Benzofuran Substrates

2-[4-(Trifluoromethyl)phenyl|furan (Table 1, le, 84%). [A + 1-bromo-4-(trifluoromethyl)benzene];

The compound le was prepared according to GP1 and was purified by flash
| N\

o CF, column chromatography (hexane); colorless solid; m.p. 90-92 °C; 'H NMR (600

MHz, CDCL): § 7.90-7.73 (m, 2H), 7.73-7.61 (m, 2H), 7.53 (s, 1H), 6.80 (s, 1H),
6.53 (s, 1H); *C NMR (100 MHz, CDCL): § 152.7, 143.2, 134.1, 129.2 (q, J = 32.3 Hz), 125.8 (q, J = 4
Hz), 124.3 (q, J = 272.7 Hz), 123.9, 112.1, 107.1; "’F NMR (375 MHz, CDCL): & -62.5; HRMS: (EI,
m/z): caled. for C;;H;F;0 [M]": 212.0449; found: 212.0447.

2-(4-Fluorophenyl)furan (Table 1, 1f, 84%). [A + 1-bromo-4-fluorobenzene]; The compound 1f was

prepared according to GP1 and was purified by flash column chromatography
/o\ (hexane); colorless solid; m.p. 32-34 °C; 'H NMR (600 MHz, CDCly): 6 7.73-7.58
(m, 2H), 7.54-7.40 (m, 1H), 7.09 (t, J = 8.7 Hz, 2H), 6.59 (d, J = 3.4 Hz, 1H), 6.48
(dd, J=3.3, 1.8 Hz, 1H); *C NMR (150 MHz, CDCly): & 162.3 (d, J = 247.6 Hz), 153.3, 142.1, 127.4 (d,
J=3.0Hz), 125.7 (d, J = 7.6 Hz), 115.8 (d, J = 22.7 Hz), 111.8, 104.8; "’F NMR (565 MHz, CDCly): § -

114.4; HRMS (EI, m/z): caled. for C,H,FO [M]: 162.0481; found: 162.0483.
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2-(4-Chlorophenyl)furan (Table 1, 1g, 90%). [A + 1-bromo-4-chlorobenzene]; The compound 1g was

prepared according to GP1 and was purified by flash column chromatography
(hexane); colorless solid; m.p. 64—66 °C; '"H NMR (600 MHz, CDCLy): & 7.65-7.58
(m, 2H), 7.43 (d, J = 1.9 Hz, 1H), 7.41-7.27 (m, 2H), 6.64 (d, J = 3.4 Hz, 1H), 6.48
(dd, J=3.5, 1.8 Hz, 1H); >C NMR (150 MHz, CDCL): § 153.1, 142.5, 133.1, 129.5, 129.0, 125.2, 111.9,
105.6; HRMS (EI, m/z): caled. for C;oH,CIO [M]": 178.0185; found: 178.0186.

-\

O
Cl

2-(4-Bromophenyl)furan (Table 1, 1h, 52%). [A + 1,4-dibromobenzene]; The compound 1h was

prepared according to GP1 and was purified by flash column chromatography
MBr (hexane); colorless solid; m.p. 75—77 °C; "H NMR (600 MHz, CDCLy): 6 7.54 (d, J
= 8.5 Hz, 2H), 7.50 (d, J = 8.5 Hz, 2H), 7.47 (s, 1H), 6.66 (s, 1H), 6.47 (s, 1H); 1*C
NMR (150 MHz, CDCL): 8 153.1, 142.5, 131.9, 129.9, 125.4, 121.2, 111.9, 105.7; HRMS (EI): calcd. for
C,oH;BrO [M]": 221.9680; Found: 221.9678.

2-(1,1'-Biphenyl-4-yl)furan (Table 1, 1i, 85%). [A + 4-bromo-1,1"-biphenyl]; The compound 1i was

T prepared according to GP1 and was purified by flash column chromatography

o ph | (hexane); colorless solid; m.p. 156—158 °C; 'H NMR (400 MHz, CDCl;): & 7.86—
7.79 (m, 2H), 7.73-7.70 (m, 2H), 7.71-7.68 (m, 2H), 7.57 (dd, J = 1.8, 0.8 Hz,
1H), 7.55-7.49 (m, 2H), 7.47-7.39 (m, 1H), 6.76 (dd, J = 3.3, 0.8 Hz, 1H), 6.57 (dd, J = 3.4, 1.8 Hz, 1H);
BC NMR (100 MHz, CDCL): & 153.8, 142.2, 140.6, 140.0, 129.9, 128.9, 127.42, 127.41, 126.9, 124.3,
111.8, 105.2; HRMS (EI, m/z): caled. for C¢H;,0 [M]": 220.0888; found: 220.0890.

2-Phenylfuran (Table 1, 1j, 92%). [A + bromobenzene]; The compound 1j was prepared according to

GP1 and was purified by flash column chromatography (hexane); colorless liquid; 'H
NMR (600 MHz, CDCly): 6 7.77-7.67 (m, 2H), 7.51 (d, J = 1.8 Hz, 1H), 7.42 (t, J =
7.8 Hz, 2H), 7.30 (t, J = 7.2, Hz, 1H), 6.69 (d, J = 3.3 Hz, 1H), 6.51 (dd, J=3.4, 1.8
Hz, 1H); C NMR (150 MHz, CDCLy): & 154.1, 142.2, 131.0, 128.8, 127.5, 123.9, 111.8, 105.1. HRMS
(EI): caled. for CoHsO [M]": 144.0575; Found: 144.0576.°

[\
0

2-(m-TolyDfuran (Table 1, 1k, 86%). [A + 1-bromo-3-methylbenzene]; The compound 1k was prepared

= Chy according to GP1 and was purified by flash column chromatography (hexane);
0 colorless liquid; '"H NMR (600 MHz, CDClL): & 7.57-7.45 (m, 3H), 7.29 (s, 1H),
7.09 (d, J =7.9 Hz, 1H), 6.65 (d, J =3.0 Hz, 1H), 6.48 (d, J = 1.7 Hz, 1H), 2.40 (s,
3H); *C NMR (150 MHz, CDCly): 8 154.1, 141.9, 138.2, 130.8, 128.5, 128.1, 124.4, 120.9, 111.5, 104.8,

21.5.7
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2-(4-Phenoxyphenyl)furan (Table 1, 11, 91%). [A + 1-bromo-4-phenoxybenzene]; The compound 11

was prepared according to GP1 and was purified by flash column
M OPh|  chromatography (hexane); colorless solid; m.p. 63-65 °C; '"H NMR (600 MHz,
CDCL): 6 7.65 (d, J = 8.4 Hz, 2H), 7.46 (s, 1H), 7.36 (t, ] = 7.7 Hz, 2H), 7.13 (t,J
= 7.4 Hz, 1H), 7.04 (dd, ] = 8.2, 5.8 Hz, 4H), 6.59 (s, 1H), 6.48 (s, 1H); *C NMR (150 MHz, CDCL): &
157.2, 156.8, 153.8, 141.9, 129.9, 126.5, 125.5, 123.5, 119.2, 119.1, 111.8, 104.4; HRMS (EI, m/z): calcd.
for C¢H1,0, [M]": 236.0837; found: 236.0835.

2-[4-(Methylthio)phenyl]furan (Table 1, 1m, 83%). [A + (4-bromophenyl)(methyl)sulfane]; The

compound Im was prepared according to GP1 and was purified by flash
/O\ 5-CHs column chromatography (hexane); brown colored solid; m.p. 79-81 °C; 'H
NMR (600 MHz, CDCl;): 6 7.63 (d, J = 8.2, Hz, 2H), 7.48-7.40 (m, 1H), 7.26
(d, ] = 8.4 Hz, 2H), 6.60 (t, J = 3.3 Hz, 1H), 6.48-6.42 (m, 1H), 2.49 (s, 3H); “C NMR (150 MHz,
CDCL): & 153.6, 141.8, 137.5, 127.9, 126.8, 124.2, 111.6, 104.6, 15.8; HRMS (EI, m/z): caled. for

C11H,00S [M]": 190.0452; found: 190.0452.

i) 4-lodophenol ii) Imidazole
Pd(PPh3),, Cs,CO TIPSCI
[\ys(om2 S el @—@w L oTIPS
o toluene/MeOH (4/1) o} CH,Cl, o
o 0—-23°C,12h
A 100 °C, 12 h 1n' (crude) - 1n, 76%, over two steps

[4-(Furan-2-yl)phenoxy]triisopropylsilane (Table 1, 1n, 76%). (i) Cross-coupling reaction: A round

bottom flask was charged with 4-iodophenol (2.0 mmol, 1.0 equiv.), boronic

\
/ o oTips | acid (A, 1.02 equiv.), Pd(PPh;), (10 mol%), and Cs,CO; (1.07 equiv.), into

which toluene (16 mL) and MeOH (4 mL) were subsequently added. Then, the

reaction mixture was heated in an oil bath at 100 °C until a TLC analysis of an aliquot indicated a
complete conversion of the starting materials (12 h). The reaction mixture was then cooled to 23 °C and
quenched with saturated NH4C1 solution. Aqueous phase was extracted with ethyl acetate (5 mL x 3), and
the combined organic phases were washed with brine (5 mL), dried over MgSQ,, filtered and
concentrated under reduced pressure to give 1n', and this resulting residue was subjected to O-silylation.

(ii) O-silylation: The crude reaction mixture of 1n' was diluted with anhydrous CH,Cl, and cooled to
0 °C, at which imidazole (1.3 equiv.) was added in one portion. This solution was briefly stirred for 10
min, into which triisopropylsilyl chloride (1.2 equiv.) in CH,Cl, (2 mL) was finally added at 0 °C. Then,
the reaction mixture was allowed to react at 23 °C. After 12 h, the reaction was quenched with saturated
aqueous NH,Cl solution (5 mL), and the aqueous phase was extracted with dichloromethane (5 mL x 3).

The combined organic phases were washed with brine (5 mL), dried over anhydrous Na,SO, and
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concentrated under reduced pressure. Purification of this crude reaction mixture by flash column
chromatography on silica gel using cyclohexane as an eluent eventually afforded the desired product 1n
in 76% yield over 2 steps. Colorless liquid; "H NMR (600 MHz, CDCly): & 7.61-7.52 (m, 2H), 7.47—7.40
(m, 1H), 7.01-6.88 (m, 2H), 6.52 (d, J = 3.4 Hz, 1H), 6.45 (dd, ] =3.4, 1.8 Hz, 1H), 1.34-1.25 (m, 3H),
1.14 (d, J = 7.4 Hz, 18H); >C NMR (150 MHz, CDCl): § 155.8, 154.3, 141.5, 125.3, 124.5, 120.3, 111.7,
103.5, 18.1, 12.9; ¥Si NMR (120 MHz, CDCl): § 15.7; HRMS (EI, m/z): caled. for C,oHp50,Si [M]":
316.1859; found: 316.1858.

2-(3,5-Dibromophenyl)furan (Table 1, 1o, 56%). [A + 1,3,5-tribromobenzene]; The compound 1o was

a B prepared according to GP1 and was purified by flash column chromatography
o (hexane); colorless solid; m.p. 44—46 °C; "H NMR (600 MHz, CDCLy): 8 7.72 (t, J =
O\Q/ 1.6 Hz, 2H), 7.52 (d, J = 1.8 Hz, 1H), 7.47 (s, 1H), 6.68 (dd, J = 3.2, 1.6 Hz, 1H),
Br 6.52—6.42 (m, 1H); C NMR (150 MHz, CDCly): & 150.8, 143.2, 133.9, 132.3,
125.3,123.24, 111.9, 107.1; HRMS (EI, m/z): caled. for C,oH¢Br,O [M]": 299.8785; found: 299.8786.

2-(2,4,6-Triisopropylphenyl)furan (Table 1, 1p, 28%). [A + 2-bromo-1,3,5-triisopropylbenzene]; The

compound 1p was prepared according to GP1 and was purified by flash column

chromatography (hexane); colorless solid; m.p. 103105 °C; 'H NMR (600 MHz,
{ o\ CDCL): 8 7.53 (s, 1H), 7.10 (s, 2H), 6.50 (s, 1H), 6.29 (s, 1H), 3.06-2.88 (m, 1H),
2.80-2.63 (m, 2H), 1.33 (d, J = 6.9 Hz, 6H), 1.19 (d, J = 6.9 Hz, 12H); *C NMR

(150 MHz, CDCl): 6 152.3, 150.2, 149.7, 141.6, 126.8, 120.8, 110.3, 109.4, 34.6,
30.9, 24.4,24.2; HRMS (EI, m/z): caled. for C;oH,60 [M]": 270.1984; found: 270.1982.

2-(Phenanthren-9-yh)furan (Table 1, 1q, 79%). [A + 9-bromophenanthrene]; The compound 1q was

prepared according to GP1 and was purified by flash column chromatography
(hexane); colorless solid; m.p. 86-88 °C; '"H NMR (600 MHz, CDCly): & 8.87—
' 8.78 (m, 1H), 8.76-8.70 (m, 1H), 8.66-8.57 (m, 1H), 8.15 (d, J = 3.4 Hz, 1H),

8.00 (dd, J = 7.9, 3.4 Hz, 1H), 7.82-7.65 (m, 5H), 6.91 (s, 1H), 6.73 (s, 1H); *C

NMR (150 MHz, CDCly): 6 153.5, 142.5, 131.4, 130.9, 130.3, 129.7, 129.0, 127.5, 127.4, 127.1, 126.9,

126.9, 126.7, 126.4, 123.1, 122.6, 111.5, 109.7; HRMS (EI, m/z): caled. for C,sH,,0 [M]": 244.0888;
found: 244.0887.

1,4-Di(furan-2-yl)benzene (Table 1, 1r, 50%). [A (2.0 equiv.) + 1,4-dibromobenzene (1.0 equiv.)]; The

compound 1r was prepared according to GP1 and was purified by flash column

0 4
m chromatography (hexane); yellow color solid; m.p. 135—140 °C; '"H NMR (600
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MHz, CDCL): & 7.83-7.61 (m, 4H), 7.47 (d, J = 1.8 Hz, 2H), 6.66 (d, J = 3.3 Hz, 2H), 6.48 (dd, J = 3.4,
1.8 Hz, 2H); 3C NMR (150 MHz, CDCly): 6 153.9, 142.3, 129.9, 124.2, 111.9, 105.3; HRMS (EI, m/z):
caled. for C4H,40, [M]": 210.0681; found: 210.0677.

2,2'-(5-Bromo-1,3-phenylene)difuran (Table 1, 1s, 55%). [A (2.0 equiv.) + 1,3,5-tri-bromobenzene (1.0

a O\\ equiv.)]; The compound 1s was prepared according to GP1 and was purified by

o flash column chromatography (hexane); colorless solid; m.p. 77-79 °C; '"H NMR
(600 MHz, CDCl): 6 7.86 (d, J = 2.0 Hz, 1H), 7.67 (t, J = 1.7 Hz, 2H), 7.49 (d, J
= 2.6 Hz, 2H), 6.71 (t, J = 2.7 Hz, 2H), 6.49 (dt, ] = 3.4, 1.8 Hz, 2H); *C NMR
(150 MHz, CDCL): 6 152.1, 142.7, 132.9, 125.2, 123.1, 117.5, 111.8, 106.4.

Br

1,3,5-Tri(furan-2-yl)benzene (Table 1, 1t, 81%). [A (3.0 equiv.) + 1,3,5-tri-bromo-benzene (1.0 equiv.)];
(0]
A

The compound 1t was prepared according to GP1 and was purified by flash column
chromatography (hexane); colorless solid; m.p. 138-140 °C; 'H NMR (600 MHz,
CDClL): 6 7.90 (s, 3H), 7.53 (d, J = 2.3 Hz, 3H), 6.78 (d, J = 3.2 Hz, 3H), 6.52 (dd, J
=3.5, 1.8 Hz, 3H); *C NMR (150 MHz, CDCly): & 153.4, 142.3, 131.6, 118.0, 111.7,
105.7; HRMS (EI, m/z): caled. for C,gH,,0;5 [M]": 276.0786; found: 276.0787.

Br Pd(PPhs), Cs,COs
* Q\g toluene/MeOH (4:1) 7 ]
(HO),B

100-110 °C, 12 h o]

(for Z-6)

3-[4-(tert-Butyl)phenyl]furan (Table 2, starting material for Z-6, 68%). [C + 3-bromofuran]; Starting

material was prepared according to GP1 and was purified by flash column
chromatography (hexane); colorless solid; m.p. 59-61 °C; '"H NMR (600 MHz,
Vi ] CDClL): 6 7.73 (s, 1H), 7.49 (s, 1H), 7.47-7.40 (m, 4H), 6.72 (s, 1H), 1.37 (s, 9H);
o BC NMR (150 MHz, CDCly): & 150.1, 143.6, 138.4, 129.7, 126.4, 125.8, 125.8,
109.1, 34.7, 31.5; HRMS (EI, m/z): calcd. for C;4H,s0 [M]": 200.1201; found: 200.1199.
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i) 4-lodophenol

i) Imidazole
Pd(PPhj), Cs,CO3 TIPSCI A\
®B<OH>2 O S )-oH- , ) oTPS
(e} (e} CH,Cl,

toluene/MeOH (4/1)
B 100°C, 12 h for 11" (crude) 0->23°C,12h  for 11, 83% (over two steps)

[4-(Benzofuran-2-yl)phenoxy]triisopropylsilane (Table 2, starting material for 11, 83%, over two

steps). (i) Cross-coupling reaction: A round bottom flask was charged with

O N Q OTIPS | 4-iodophenol (2.0 mmol, 1.34 equiv.), boronic acid (B, 1.0 equiv.),
(0]
Pd(PPh3), (10 mol%), and Cs,COs (1.40 equiv.), into which toluene (16

mL) and MeOH (4 mL) were subsequently added. The reaction mixture was heated in an oil bath at
100 °C until a TLC analysis of an aliquot indicated a complete conversion of the starting materials (12 h).
Then, this mixture was cooled to 23 °C and quenched with saturated NH,Cl1 solution. Aqueous phase was
extracted with ethyl acetate (5 mL x 3), and the combined organic phases were washed with brine (5 mL),
dried over MgSOQ,, filtered and concentrated under reduced pressure to give the corresponding starting
material, and this resulting residue was subjected to O-silylation.

(it) O-silylation: The crude reaction mixture was diluted with anhydrous CH,Cl, and cooled to 0 °C, at
which imidazole (1.3 equiv.) was added in one portion. This solution was briefly stirred for 10 min, into
which triisopropylsilyl chloride (1.2 equiv.) in CH,CL (2 mL) was finally added at 0 °C. Then, the
reaction mixture was allowed to react at 23 °C. After 12 h, the reaction was quenched with saturated
aqueous NH,Cl solution (5 mL), and the aqueous phase was extracted with dichloromethane (5 mL x 3).
The combined organic phases were washed with brine (5 mL), dried over anhydrous Na,SO, and
concentrated under reduced pressure. Purification of this crude reaction mixture by flash column
chromatography on silica gel using cyclohexane as an eluent eventually afforded the desired product in
76% yield over 2 steps. Colorless solid; m.p. 46-48 °C; '"H NMR (600 MHz, CDCly): 6 7.74 (d, J = 8.7
Hz, 2H), 7.55 (d, J = 6.9 Hz, 1H), 7.50 (d, J = 8.1 Hz, 1H), 7.33-7.17 (m, 2H), 6.96 (d, J = 8.7 Hz, 2H),
6.88 (s, 1H), 1.41-1.20 (m, 3H), 1.14 (d, J =2.3 Hz, 9H), 1.14 (d, J = 2.3 Hz, 9H); *C NMR (150 MHz,
CDCL): 8 156.9, 156.3, 154.9, 129.7, 126.5, 123.8, 123.8, 122.9, 120.7, 120.4, 111.1, 99.8, 18.1, 12.9;
¥Si NMR (120 MHz, CDCL): § 16.1; HRMS (EI, m/z): caled. for Co3H3,0,Si [M]": 366.2015; found:
366.2018.

2-Phenylbenzofuran (Table 2, starting material for 12, 89%). [B + bromobenzene]; The starting material

was prepared according to GP1 and was purified by flash column chromatography
@Ph (hexane); colorless liquid; 'H NMR (600 MHz, CDCly): & 7.97 (d, J = 7.2 Hz, 2H),
7.68 (d, J =8.1 Hz, 1H), 7.63 (d, J = 8.7 Hz, 1H), 7.55 (t, ] = 7.7 Hz, 2H), 7.45 (t, ] =
6.3 Hz, 1H), 7.38 (t, J = 7.7 Hz, 1H), 7.36-7.30 (m, 1H), 7.12 (s, 1H); >C NMR (150 MHz, CDCl): &
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156.1, 155.1, 130.7, 129.4, 128.9, 128.7, 125.1, 124.4, 123.1, 121.0, 111.3, 101.5; HRMS (EI, m/z): calcd.
for C14H,40 [M]": 194.0732; found: 194.0730.

Ph
Ph Pd(PPhs), Cs,COj 7
(\>\B(OH) + \
o 2 Br toluene/MeOH (4/1)

O
100°C, 12 h

A 1ac

2-[(1,1'-Biphenyl)-4-ylmethyl]furan (Table 1, lac, 92%). [A + 4-(bromomethyl)-1,1'-biphenyl]; The

compound lac was prepared according to GP1 and was purified by flash column

Ph
@\/Q/ chromatography (hexane and ethyl acetate); m.p. 81-83 °C; '"H NMR (600 MHz,
O CDClL) ¢ 7.60 (d, J = 7.8 Hz, 2H), 7.56 (d, J = 8.0 Hz, 2H), 7.45 (t, J = 7.6 Hz,

2H), 7.37 (s, 1H), 7.36-7.31 (m, 3H), 6.34 (s, 1H), 6.08 (s, 1H), 4.04 (s, 2H); *C NMR (150 MHz,
CDCL) 6 154.6, 141.7, 141.1, 139.6, 137.4, 129.2, 128.9, 127.4, 127.3, 127.2, 110.4, 106.5, 34.3; HRMS
(ESI, m/z): caled. for C;;H;,ONa [M+Na]": 257.0942; found: 257.0911.

Dimethylphenylsilane-d (Fig. 2). '"H NMR (600 MHz, CDCly): & 7.58 (d, J = 5.5 Hz, 2H), 7.40 (d, J =
D 5.3 Hz, 3H), 0.38 (s, 6H); *C NMR (150 MHz, CDCly): 8 137.6, 134.1, 129.3, 128.0, -

OS‘FMe 3.7; Si NMR (120 MHz, CDCly): & -17.5 (t,J = 28.6 Hz).

Me

Reaction of 2-methylfuran with PhMe,SiH (2 equiv., Fig. 2B, upper part)

B(CgF5)3 (2.0 or 5.0 mol%) 0SiMe,Ph
U\ PhMe,SiH (2.0 equiv.) )\/\
i X
0~ "CHs CD,Cly, 23 °C or -78 °C PhMe,Si
10 min, quantitative Z-2a CHs

1a

PhMe,SiH (1.0 mmol, 2.0 equiv.) was added to a solution of B(C4Fs); (0.01 mmol, 2.0 mol% or
0.025 mmol, 5.0 mol%) in CD,Cl, (0.4 mL) in a J. Young NMR tube at 23 °C, and the solution was
shaken briefly followed by the addition of the corresponding 2-methylfuran (1a, 0.50 mmol, 1.0
equiv.) and mesitylene (0.50 mmol, 1.0 equiv.: internal standard) under argon atmosphere. After 10
min at 23 °C, the reaction mixture was subjected to 'H NMR spectroscopy. The conversion and
crude NMR vyields were measured on the basis of an internal standard: NMR yield > 99%, Z/E
>99/1.
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Reaction of 2-methylfuran with PhMe,SiH (3 equiv., Fig. 2B, lower part)

B(CgFs)s (5.0 mol%)

@\ PhMe,SiH (3.0 equiv.) A"‘\\CH . o
o CH,4 CD,Cl,, 0 > 23°C. 6 h PhMe,Si 3 PhMe,Si SiMe,Ph
1a anti-3a, 84% 4

PhMe,SiH (1.5 mmol, 3.0 equiv.) was added to a solution of B(C4Fs); (0.025 mmol, 5.0 mol%) in
CD,Cl, (0.4 mL) in a J. Young NMR tube at 0 °C, and the solution was shaken briefly followed by
the addition of the corresponding 2-methylfuran (1a, 0.50 mmol, 1.0 equiv.) and 1,1,2,2-
tetrachloroethane (TCE, 1.0 equiv., 0.50 mmol: internal standard) under argon atmosphere and then
the reaction mixture was stirred at 23 °C for 6 h. The reaction mixture was subjected to 'H NMR

spectroscopy. The conversion and crude NMR yields were measured on the basis of an internal

standard: NMR vyield = 84%, dr >99/1

"H NMR Monitoring of the Reaction of 2-methylfuran with PhMe,SiH (4.0 equiv., Fig. 2C)

B(CgF5)3 (2.0 mol%) osi

/I PhMe,SiH (4.0 equiv.)

O\Me s,.)\/\ _— + SiOSi
o CD,Cl,, -70°C, ~3.5 h Me warming to 25 °C

1a, 0.68 M quantitative Z-2a Si = SiMe,Ph anti-3a, 53% 4

7hat25°C

PhMe,SiH (2.0 mmol, 2.70 M, 4.0 equiv.) was added to a solution of B(C4Fs); (5.12 mg, 0.01 mmol, 2.0
mol%) and mesitylene (70 pL, 0.5 mmol, 1.0 equiv.) as an internal standard in CD,Cl, (0.3 mL) in a J.
Young NMR tube, and the solution was well shaken. The NMR tube was then placed in a bath of -78 °C
to cool down the solution, then 2-methylfuran (1a, 0.50 mmol, 0.68 M, 1.0 equiv.) was gently added to
bring a total volume of the reaction mixture to 0.740 mL. After briefly shaking, the NMR tube was
quickly placed in the NMR probe pre-cooled at -70 °C, at which 1a was smoothly converted to Z-2a over
time to attain a quantitative conversion of 1a in 3.0 h. Although prolonged time (~0.5 h) at the same
temperature did not bring about any conversion of Z-2a, upon warming up to 25 °C, Z-2a smoothly
underwent cyclopropanation within the borane catalytic system to give the desired silylated cyclopropane
anti-3a in 53% NMR yield in 7 h. Initial rates (v;) of conversions from the furan (la, red) to Z-2a (blue),
and from Z-2a (blue) to anti-3a (green) were determined, respectively from the linear portion of each

“concentration versus time” curve in the early stage of the reaction.
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Initial-Rate Kinetic Measurements (Fig. 3E): General Considerations for Kinetic Experiments:

Reactions used for the kinetic analysis were set up in an Ar-filled J-Young NMR tube. Kinetic analysis of
the NMR scale reaction was carried out by collecting multiple (7 ~ 20) data points early in the reaction
before the substrate concentrations were depleted. Reaction progress was monitored by 'H NMR (400
MHz, CD,Cl,) analysis at 54 sec intervals over 1 h at the specified temperature (25 °C). The kinetic data
obtained from intensity increase in the terminal methyl group of cyclopropane over time (up to 20%
conversion) on the basis of the internal standard of mesitylene provided the initial rate. Data were fit by

least-squares analysis (R > 0.983).

Representative Procedure for Initial-Rate Kinetics

B(CgFs)3 (10.0 mol%)

oS PhMe,SiH (0.34 ~ 1.38 M) HH
Si)\/\ A\L + SiOSi
Ve CD,Cl,, 25°C, ~1 h si Me
Z-2a (conversion upto 20%) anti-3a 4
(0.69 M) rate = 1° in [Si] Si = SiMe,Ph

Four different reactions were carried out to determine the initial rate kinetics. B(C¢Fs); (25.6 mg, 0.05
mmol, 10.0 mol%) was weighed into a J. Young NMR tube, dried in vacuo, and suspended in CD,Cl,
(0.44 ~ 0.32 mL) under Ar atmosphere, into which PhMe,SiH (0.34 ~ 1.38 M, 0.5 ~ 2.0 equiv.) and
mesitylene as an internal standard (0.070 mL, 0.5 mmol, 1.0 equiv.) were added, and then the mixture was
briefly shaken for 1 min at 25 °C. as a homogeneous solution formed. The NMR tube of the resulting
solution was put in a pre-cooled bath at -78 °C under argon atmosphere. After 5 min, Z-2a (0.69 M, 0.50
mmol, 1.0 equiv.) was gently added into the solution containing the B(C¢Fs); precatalyst and silane with
maintaining the low temperature (-78 °C), leading to a total reaction volume for each experiments of
approximately 0.726 mL. The NMR tube was well shaken to mix up all components for approximately 5
seconds, and was quickly put into the NMR probe that was pre-adjusted to the target temperature, 25 °C
(298 K). Then, the ring closing of Z-2a was monitored by 'H NMR at 54 seconds intervals for 1 h to

determine an initial rate (v;) for the appearance of anti-3a (up to ~20% conversion) at 25 °C.
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General Procedure for the Silylative Ring-Opening Reaction (Conditions A, GP2, Table 1)

B(C4Fs)s (2.0 mol%) osi
PhMe,SiH (2.05 equiv.

Be 25 (205 equiv) Si)\/\
o” R CH,Cly, 23°C, 1~ 15h R
1a~1t Conditions A (Si = SiMe,Ph)

Z 2a-~2t

In a flame-dried flask bearing a stirring bar, B(C4Fs); (0.01 ~ 0.02 mmol, 2.0 mol%) was dissolved in
CH,Cl1,(0.4 ~ 0.8 mL). Silane (1.025 ~ 2.050 mmol) was added, and the solution was shaken shortly to
make it homogeneous. The corresponding furan derivative (1a ~ 1t, 0.50 ~ 1.0 mmol) was then added and
the reaction mixture was stirred at 23 °C for the indicated time (1 ~ 15 h). After quenching the reaction
mixture with Et;N (10.0 ~ 20.0 mol%), the crude reaction mixture was concentrated under reduced
pressure and then purified by flash column chromatography on silica gel (using either hexane only or a

mixture of hexane/ethyl acetate) to afford the desired products (Z-2a ~ Z-2t, in all cases Z/E >99/1).

Characterization Data of the Obtained (2)-a-Silyloxyalkenylsilanes [Table 1, Z-2a ~ Z-2t]

(2)-[1-(Dimethylphenylsilyloxy)pent-3-en-1-ylJdimethylphenylsilane [Table 1, Z-2a, Reaction time: 1

0 _ .
OSiMe,Ph h, 95% (1.0 mmol scale)]. Employed 2-methylfuran (1a, 82.2 mg, 1 mmol);

PhMe,Si N B(CgF5); (1.0 mol%) and dimethylphenylsilane (2.05 mmol) were used at 23 °C

CHs| for 1 h (Z-2a, 95%). The compound Z-2a was prepared according to GP2 and

was purified by flash column chromatography (hexane and ethyl acetate).

Gram-scale reaction: Employed 2-methylfuran (1a, 3.284 g, 40 mmol); dimethylphenylsilane (11.18 g,
82 mmol), B(C¢Fs); (10.2 mg, 0.05 mol%), and CH,Cl, (8 mL) were used at 23 °C for 12 h under argon
atmosphere to show >95% conversion determined by a '"H NMR analysis. Z-2a was isolated with 91%
(12.88 g) yield as colorless liquid; '"H NMR (600 MHz, CDCl;): § 7.66—7.57 (m, 4H), 7.50—7.38 (m, 6H),
5.52-5.40 (m, 2H), 3.75 (t, ] = 6.9 Hz, 1H), 2.44-2.30 (m, 2H), 1.56 (dd, J = 6.6, 1.6 Hz, 3H), 0.39 (s,
6H), 0.36 (s, 3H), 0.35 (s, 3H); *C NMR (100 MHz, CDCl;): & 138.8, 137.8, 134.4, 133.8, 129.4, 129.1,
128.4, 127.7 (2C), 125.1, 66.9, 32.0, 13.0, -0.8, -0.9, -4.5, -4.7; *’Si NMR (120 MHz, CDCl,): 6.0, -4.2;
HRMS (EI, m/z): caled. for C,;H;300Si, [M]": 354.1835; found: 354.1831.

PhMe,SiO — K,CO4 HO —
CH, > >—/—\CH3
PhMe,Si MeOH, 0 - 23 °C, 4 h PhMe,Si
Z-2a Z-2a', 90%
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(2)-1-(Dimethylphenylsilyl)pent-3-en-1-0l (Fig. 4, Z-2a', Reaction time: 4 h, 90%). Employed Z-2a

HO (3.54 g, 10.0 mmol), K,CO; (2.76 g, 20 mmol), and MeOH (40 mL); colorless
CHz | liquid; '"H NMR (600 MHz, CDCly): & 7.65-7.55 (m, 2H), 7.43—7.34 (m, 3H),

PhMe,Si
2 5.75-5.57 (m, 1H), 5.49-5.31 (m, 1H), 3.49 (dd, J = 12, 6.0 Hz, 1H), 2.49—

2.33 (m, 1H), 2.26-2.07 (m, 1H), 1.61 (d, J = 6.7 Hz, 3H), 1.53-1.33 (m, 1H), 0.39 (s, 3H), 0.37 (s, 3H);
BC NMR (150 MHz, CDCly): 8 136.9, 134.2, 129.4, 127.9, 127.6, 127.5, 64.6, 31.1, 13.1, -5.3, -5.3; *’Si
NMR (120 MHz, CDCL): & -3.8; HRMS (EI, m/z): calcd. for C;3Hy0Si [M]": 220.1283; found:
220.1279.

o) O  SiMe,Ph
SiMe,Ph

2 O2N cl Et;N, DMAP O:N o X

HO X *
CH,Cl,, 23°C, 16 h CHs
CHj
NO, NO,
z-2a' Z-2a", 83%

(2)-1-|(Dimethylp henylsilyl)(pent-3-en-1-yl)]-3,5-dinitrobenzoate (Table 1, Z-2a'", Reaction time: 16
o0 SiMe.ph h, 83%). A flame-dried Schlenk flask was charged with Z-2a' (1.00 g, 4.54

2
O,N 0)\/\ mmol) in CH,CL, (40 mL). At 0 °C, triethylamine (Et;N, 2.3 g, 22.7
CHs | mmol), dimethylaminopyridine (DMAP, 0.910 mmol, 111 mg, 20.0

NO,

mol%), and 3,5-dinitrobenzoyl chloride (1.36 g, 5.9 mmol) were slowly

added. The resultant solution was allowed to warm to 23 °C and stirred for 16 h. The reaction mixture was
then diluted with CH,Cl, and quenched with water (5 mL). The aqueous phase was extracted with
CH,Cl, and the combined organic layers were washed with water and brine, followed by dried over
Mg,SO,. Evaporation of the solvents under reduced pressure afforded the crude product, which was
purified by flash column chromatography on silica gel (ethyl acetate/hexane, 1/10) to give Z-2a" (1.553
g, 83%). X-ray quality crystals of Z-2a' were grown by slow evaporation from CH,Cl, and n-pentane as
yellow crystals. m.p. 79-81 °C; 'H NMR (600 MHz, CDCly): § 9.19 (s, 1H), 9.02 (s, 2H), 7.57 (s, 2H),
7.38 (s, 3H), 5.53-5.44 (m, 1H), 5.37-5.32 (m, 1H), 5.31-5.26 (m, 1H), 2.71-2.55 (m, 1H), 2.46-2.28
(m, 1H), 1.54 (d, J = 6.6 Hz, 3H), 0.45 (s, 6H); °C NMR (100 MHz, CDCly): § 162.7, 148.8, 135.0,
134.5, 134.1, 130.0, 129.3, 128.2, 126.9, 126.3, 122.2, 71.6, 28.8, 13.0, -4.7, -4.8; *Si NMR (120 MHz,
CDCLy): & -2.6; HRMS (EI, m/z): caled. for C,0H,,N,O4Si [M]': 414.1247; found: 414.1244.

OH (2)-1-(Dimethylphenylsilyl)hex-3-en-1-0l (Table 1, Z-2b, Reaction time: 4.5 h
PhMGQSi)\/\L for two steps, 86%). (i) Employed 2-ethylfuran (1b, 96 mg, 1.0 mmol),
cH,| dimethylphenylsilane (279 mg, 2.1 mmol), B(CsFs); (10.2 mg, 2.0 mol%), and

CH,Cl, (0.8 mL). The reaction mixture was stirred at 23 °C for 1.5 h under
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argon atmosphere. (ii) After completion, the reaction mixture was treated with K,CO; (276 mg, 2.00
mmol) in MeOH (2 mL) at 23 °C for 3 h under air to afford Z-2b (201.5 mg, 86% for two steps) as
colorless liquid; 'H NMR (600 MHz, CDCly): 6 7.70-7.57 (m, 2H), 7.48-7.30 (m, 3H), 5.97-5.57 (m,
1H), 5.45-5.10 (m, 1H), 3.58-3.42 (m, 1H), 2.51-2.32 (m, 1H), 2.28-2.17 (m, 1H), 2.07 (d, ] = 6.7 Hz,
2H), 1.56 (brs, 1H), 0.99 (t, J = 6.7 Hz, 3H), 0.42 (s, 3H), 0.41 (s, 3H); *C NMR (150 MHz, CDCl): &
136.9, 135.3, 134.2, 129.3, 127.9, 125.9, 64.5, 31.4, 20.7, 14.4, -5.3, -5.5; **Si NMR (120 MHz, CDCl,):
5 -3.8; HRMS (EI, m/z): calcd. for C,4,H,,0Si [M]": 234.1440; found 234.1440.

(2)-11-(Dimethylp henylsilyloxy)hept-3-en-1-yl]Jdimethylphenylsilane (Table 1, Z-2¢, Reaction time: 2

OSiMe,Ph h, 92%). Employed 2-propylfuran (1c¢); The compound Z-2¢ was prepared
PhMe,Si A according to GP2 and was purified by flash column chromatography (hexane
and ethyl acetate);.colorless liquid; "H NMR (600 MHz, CDCl;): 6 7.60—7.51
CHs | (m, 4H), 7.32-7.42 (m, 6H), 5.56-5.17 (m, 2H), 3.66 (t, ] = 6.9 Hz, 1H),
2.67-2.23 (m, 2H), 1.87 (q, J = 6.6 Hz, 2H), 1.37-1.26 (m, 2H), 0.87 (t, J = 7.4 Hz, 3H), 0.32 (s, 6H),
0.29 (s, 3H), 0.28 (s, 3H); *C NMR (150 MHz, CDCL;): & 138.8, 137.8, 134.4, 133.8, 131.0, 129.4, 129.1,
127.7 (2C), 127.5, 67.1, 32.4, 29.5, 22.9, 13.9, -0.7, -0.9, -4.5, -4.7; **Si NMR (120 MHz, CDCl;):8 5.9, -
4.3; HRMS (EI, m/z): calcd. for C»3H;,08Si, [M]": 382.2148; found: 382.2144.

(2)-1-|(Dimethylp henylsilyloxy)-non-3-en-1-yl]dimethylphenylsilane (Table 1, Z-2d, Reaction time: 1

OSiMe,Ph h, 86%). Employed 2-pentylfuran (1d); The compound Z-2d was prepared
PhMe,Si AN according to GP2 and was purified by flash column chromatography (hexane
and ethyl acetate);.colorless liquid; "H NMR (600 MHz, CDCL): § 7.57—7.48
(m, 4H), 7.42-7.31 (m, 6H), 5.41-5.12 (m, 2H), 3.65 (t, ] = 6.9 Hz, 1H),
2.34-2.23 (m, 2H), 1.94-1.82 (m, 2H), 1.33-1.26 (m, 4H), 1.26-1.17 (m,
2H), 0.90 (t, J = 7.1 Hz, 3H), 0.31 (s, 6H), 0.28 (s, 3H), 0.27 (s, 3H); *C NMR (150 MHz, CDCly): 3
138.8, 137.8, 134.4, 133.79, 131.3, 129.4, 129.1, 127.7 (2C), 127.3, 67.1, 32.4, 31.70, 29.4, 27.5, 22.7,
14.2, -0.7, -0.9, -4.5, -4.7; ®Si NMR (120 MHz, CDCly): § 5.9, -4.3; HRMS (ESI, m/z): caled. for
C,sH33sONaSi, [M+Na]™: 433.2359; found: 433.2368.

CHs

(2)-1-|(Dimethylp henylsilyloxy)-4-(4-trifluoromethylphenyl)but-3-en-1-yl|dimethylphenylsilane
(Table 1, Z-2e, Reaction time: 4 h, 90%). Employed 2-[4-(trifluoromethyl)

OSiMe,Ph

PhMesS N phenyl]furan (1e); The compound Z-2e was prepared according to GP2 and was
2

purified by flash column chromatography (hexane and ethyl acetate);.colorless
liquid; "H NMR (600 MHz, CDCL): & 7.62-7.57 (m, 1H), 7.57-7.52 (m, 2H),
CF3 | 7.52-7.46 (m, 3H), 7.41-7.34 (m, 5H), 7.33-7.27 (m, 3H), 6.39 (d, J = 11.7 Hz,
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1H), 5.75 (dt, ] = 11.7, 7.4 Hz, 1H), 3.77 (dd, ] = 8.0, 5.2 Hz, 1H), 2.65-2.55 (m, 1H), 2.50-2.41 (m, 1H),
0.38 (s, 3H), 0.31 (s, 6H), 0.30 (s, 3H); °C NMR (150 MHz, CDCly): 5 141.1, 138.4, 137.2, 134.3, 133.8,
133.1, 129.6, 129.3, 129.0, 128.9, 128.5 (q, J = 33.2 Hz), 127.8, 126.2, 125.1 (q, I = 4.5 Hz), 124.5 (q,J =
273 Hz), 66.8, 33.2,-0.8,-0.9, -4.7, -4.9; *Si NMR (120 MHz, CDCly): § 6.6, -4.0; ’F NMR (565 MHz,
CDCly) & -114.4; HRMS (ESI, m/z): caled. for C,;H5,F5NaOSi, [M+Na]": 507.1763; found: 507.1771.

(2)-1-|(Dimethylphenylsilyloxy)-4-(4-fluorophenyl)but-3-en-1-yl|dimethylphenylsilane (Table 1, Z-

0SiMe,Ph 2f, Reaction time: 1.5 h, 85%). Employed 2-(4-fluorophenyl)furan (1f); The
PhMe,Si X compound Z-2f was prepared according to GP2 and was purified by flash column
chromatography (hexane and ethyl acetate);.colorless liquid; "H NMR (600 MHz,
CDCL): 6 7.53 (d, ] = 6.7 Hz, 2H), 7.47 (d, J = 7.2 Hz, 2H), 7.41-7.30 (m, 6H),
7.18-7.12 (m, 2H), 6.99-6.90 (m, 2H), 6.33 (d, J = 11.6 Hz, 1H), 5.62 (dt, J =
11.3, 7.3 Hz, 1H), 3.74 (dd, ] = 7.9, 5.5 Hz, 1H), 2.58 (dt, J = 15.6, 8.0 Hz, 1H), 2.45 (dt, ] = 15.1, 6.0 Hz,
1H), 0.30 (s, 3H), 0.29 (s, 6H), 0.28 (s, 3H); *C NMR (150 MHz, CDCly): § 161.6 (d, J = 246.1 Hz),
138.5, 137.4, 134.4, 133.8, 133.6 (d, J = 3.0 Hz), 133.1, 130.7, 130.4 (d, J = 7.6 Hz), 129.5, 129.2, 128.9,
127.8, 115.0 (d, J = 21.1 Hz), 66.9, 33.1, -0.8, -0.9, -4.7, -4.9; °Si NMR (120 MHz, CDCL): § 6.5, -4.1;
F NMR (375 MHz, CD,Cl): & -115.9; HRMS (EI, m/z): caled. for C,H3, FOSi, [M]": 434.1897; found:

F

434.1901.

(2)-1-[(Dimethylp henylsilyloxy)-4-(4-chlorophenyl)but-3-en-1-yl]dimethylphenylsilane (Table 1, Z-

0SiMe,Ph 2g, Reaction time: 2 h, 86%). Employed 2-(4-chlorophenyl)furan (1g); The

PhMe,Si X compound Z-2g was prepared according to GP2 and was purified by flash
column chromatography (hexane and ethyl acetate);.colorless liquid; '"H NMR

(600 MHz, CDCly): 6 7.56-7.52 (m, 2H), 7.47 (d, J = 7.2 Hz, 2H), 7.42-7.30

c (m, 6H), 7.23 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 6.32 (d, J = 11.6 Hz,

1H), 5.65 (dt, J = 11.7, 7.5 Hz, 1H), 3.75 (dd, J = 8.0, 5.5 Hz, 1H), 2.69-2.53 (m, 1H), 2.48-2.29 (m, 1H),
0.30 (s, 9H), 0.29 (s, 3H); >C NMR (150 MHz, CDCL;): & 138.5, 137.3, 136.0, 134.4, 133.8, 132.3, 131.5,
130.1, 129.5, 129.3, 128.9, 128.3, 127.80, 127.78, 66.8, 33.2, -0.8, -0.9, -4.7, -4.9; *’Si NMR (120 MHz,
CDCL): § 6.5, -4.1; HRMS (EL m/z): calcd. for C,¢H3,ClOSi, [M]": 450.1602; found: 450.1600.
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(2)-1-|(Dimethylphenylsilyloxy)-4-(4-bromophenyl)but-3-en-1-yl]dimethylphenylsilane (Table 1, Z-

0SiMe,Ph 2h, Reaction time: 2 h, 91%). Employed 2-(4-bromophenyl)furan (1h); The
PhMe,Si X compound Z-2h was prepared according to GP2 and was purified by flash
column chromatography (hexane and ethyl acetate);.colorless liquid; '"H NMR
(600 MHz, CDCL): 6 7.53 (d, ] =9.2 Hz, 2H), 7.47 (d, J = 7.9 Hz, 2H), 7.42—
7.30 (m, 8H), 7.06 (d, J = 8.3 Hz, 2H), 6.30 (d, J = 11.7 Hz, 1H), 5.89-5.56 (m,
1H), 3.79-3.70 (m, 1H), 2.58 (dd, J = 15.7, 7.5 Hz, 1H), 2.51-2.36 (m, 1H), 0.30 (s, 6H), 0.30 (s, 3H),
0.29 (s, 3H); *C NMR (150 MHz, CDCL): & 138.5, 137.3, 136.4, 134.3, 133.8, 131.6, 131.2, 130.4,
129.5, 129.3, 128.9, 127.80, 127.78, 120.4, 66.8, 33.1, -0.8, -0.9, -4.7, -4.9; *Si NMR (120 MHz, CDCl,):
5 6.5, -4.1; HRMS (EI, m/z): caled. for C,¢H3BrOSi, [M]": 494.1097; found: 494.1092.

Br

(2)-{4-1(1,1'-Biphenyl)-4-yl]-1-(dimethylphenylsilyloxy)but-3-en-1-yl}dimethylphenylsilane (Table 1,
Z-2i, Reaction time: 3 h, 92%). Employed 2-(1,1'-biphenyl-4-yl)furan (1i); The

0SiMe,Ph
compound Z-2i was prepared according to GP2 and was purified by flash

PhMe,Si A
column chromatography (hexane and ethyl acetate);.colorless liquid; 'H NMR
(400 MHz, CDCly): 8 7.86-7.79 (m, 2H), 7.79-7.74 (m, 2H), 7.73-7.67 (m,
Ph 4H), 7.64 (t, J = 7.6 Hz, 2H), 7.58-7.46 (m, 9H), 6.63 (d, J = 11.7 Hz, 1H),
5.95-5.81 (m, 1H), 4.00 (dd, J = 7.8, 5.6 Hz, 1H), 2.98-2.84 (m, 1H), 2.84-2.70 (m, 1H), 0.53 (s, 3H),
0.52 (s, 6H), 0.51 (s, 3H); *C NMR (100 MHz, CDCL): & 141.1, 139.36, 138.6, 137.4, 136.7, 134.5,
133.9, 131.1, 129.7, 129.6, 129.4, 129.3, 128.9, 127.9 (2C), 127.4, 127.1, 126.9, 67.1, 33.4, -0.6, -0.7, -
4.6, -4.7; ¥Si NMR (80 MHz, CDCL): & 6.6, -3.9; HRMS (ESI, m/z): calcd. for C;5,H;(NaOSi, [M+Na]":

515.2202; found: 515.2200.

(2)-1-|(Dimethylp henylsilyloxy)-4-phenylbut-3-en-1-yl]dimethylphenylsilane (Table 1, Z-2j, Reaction
time: 2 h, 91%). Employed 2-phenylfuran (1) at 0 °C to 23 °C; The compound

OSiMe,Ph
PhMe,Si A Z-2j was prepared according to GP2 and was purified by flash column

chromatography (hexane and ethyl acetate);.colorless liquid; 'H NMR (600
MHz, CDCL): & 7.59-7.55 (m, 2H), 7.53-7.50 (m, 2H), 7.43-7.48 (m, 4H),
7.37-7.29 (m, 4H), 7.28-7.21 (m, 3H), 6.43 (d, J = 11.7 Hz, 1H), 5.78-5.56 (m, 1H), 3.93-3.53 (m, 1H),
2.66 (t, ] = 7.1 Hz, 1H), 2.61-2.39 (m, 1H), 0.34 (s, 3H), 0.33 (s, 6H), 0.32 (s, 3H); °C NMR (150 MHz,
CDClL): 6 138.6, 137.6, 137.5, 134.4, 133.8, 133.1, 130.8, 130.1, 129.5, 129.2, 128.9, 128.2, 127.8, 126.
6, 67.0, 33.3,-0.8, -0.8, -4.8, -4.8; ?Si NMR (120 MHz, CDCl): 6 6.4, -4.2; HRMS (ESI, m/z): calcd. for
C,6H3,NaOSi, [M+Na]": 439.1889; found: 439.1888.
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(2)-11-(Dimethylp henylsilyloxy)-4-(m-tolyl)but-3-en-1-yl|dimethylphenylsilane (Table 1, Z-2k,
0OSiMe,Ph Reaction time: 2 h, 83%). Employed 2-(m-tolyl)furan (1k); The compound

PhMe,Si N Z-2k was prepared according to GP2 and was purified by flash column
chromatography (hexane and ethyl acetate);.colorless liquid; '"H NMR (600
CH3 | MHz, CDCL): § 7.59—7.46 (m, 4H), 7.47-7.29 (m, 6H), 7.19 (t, J = 7.6 Hz,
1H), 7.14-7.00 (m, 3H), 6.39 (d, J = 11.6 Hz, 1H), 5.75-5.54 (m, 1H), 3.78 (t, ] = 6.8 Hz, 1H), 2.73-2.59
(m, 1H), 2.59-2.47 (m, 1H), 2.35 (s, 3H), 0.31 (s, 12H); >*C NMR (150 MHz, CDCly): & 138.5, 137.5,
137.4, 137.3, 134.3, 133.6, 130.5, 130.0, 129.5, 129.3, 129.0, 127.9, 127.6 (2C), 127.2, 125.8, 66.9, 33.1,
21.4, -0.9 (2C), -4.8, -4.9; ¥Si NMR (120 MHz, CDCL): & = 6.3, -4.1; HRMS (ESI, m/z): calcd. for
C,7H34,NaOSi, [M+Na]": 453.2046; found: 453.2040.

(2)-1-|(Dimethylp henylsilyloxy)-4-(4-phenoxyphenyl)-but-3-en-1-yl]dimethylphenylsilane (Table 1,

OSiMe,Ph Z-21, Reaction time: 2 h, 70%). Employed 2-(4-phenoxyphenyl)furan (11); The
PhMe,Si X compound Z-21 was prepared according to GP2 and was purified by flash
column chromatography (hexane and ethyl acetate);.colorless liquid; 'H NMR
(600 MHz, CDCl): 8 7.62 (d, J = 6.4 Hz, 2H), 7.57 (d, J = 6.4 Hz, 2H), 7.48—
7.37 (m, 8H), 7.25 (d, J = 8.3 Hz, 2H), 7.20 (t, J = 7.4 Hz, 1H), 7.12 (d, ] = 8.5
Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 6.44 (d, J = 11.5 Hz, 1H), 5.71 (dt, J = 11.5, 7.1 Hz, 1H), 3.85 (t,J = 6.7
Hz, 1H), 2.76-2.67 (m, 1H), 2.65-2.53 (m, 1H), 0.38 (s, 12H); *C NMR (150 MHz, CDCly): & 157.4,
155.8, 138.5, 137.4, 134.4, 133.8, 132.8, 130.3, 130.1, 129.8, 129.5, 129.3, 129.2, 127.8 (2C), 123.3,
118.9, 118.6, 67.0, 33.2,-0.7, -0.8, -4.7, -4.8; ’Si NMR (120 MHz, CDCL): § 6.5, -4.1; HRMS (EI, m/z):
caled. for C5,H340,Si, [M]": 508.2254; found: 508.2256.

OPh

(2)-1-[(Dimethylphenylsilyloxy)-4-(4-methylthiophenyl)-but-3-en-1-yl|dimethylphenylsilane (Table

0SiMe,Ph 1, Z-2m, Reaction time: 1.5 h, 91%). Employed 1m; The compound Z-2m was
PhMe,Si X prepared according to GP2 and was purified by flash column chromatography
(hexane and ethyl acetate);.colorless liquid; '"H NMR (600 MHz, CDCL): &
7.51 (d, J = 7.6 Hz, 2H), 7.46 (d, J = 7.0 Hz, 2H), 7.40-7.27 (m, 6H), 7.19—
CHs | 7.09 (m, 4H), 6.30 (d, J = 11.6 Hz, 1H), 5.59 (dt, J = 12.1, 7.5 Hz, 1H), 3.73 (t,
J=6.6 Hz, 1H), 2.73-2.55 (m, 1H), 2.49 (s, 3H), 2.48-2.43 (m, 1H), 0.27 (s, 12 H); *C NMR (150 MHz,
CDCL): 6 138.6, 137.4, 136.4, 134.6, 134.4, 133.8, 130.7, 129.5, 129.4, 129.3, 129.2, 127.8 (2C), 126.5,
66.9, 33.3, 16.1, -0.8, -0.9, -4.8, -4.8; ’Si NMR (120 MHz, CDCL): § 6.4, -4.1; HRMS (EI, m/z): calcd.
for C,7H3,08Si, [M]": 462.1869; found: 462.1871.

SN
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(2)-{1-[(Dimethylphenylsilyl)-4-(dimethylphenylsilyloxy)-but-1-en-1-yl]phenoxy}triisopropylsilane
(Table 1, Z-2n, Reaction time: 3 h, 95%). Employed 1n; The compound Z-2n was prepared according to

GP2 and was purified by flash column chromatography (hexane and ethyl
acetate);.colorless liquid; 'H NMR (600 MHz, CDCL): & 7.54 (d, ] = 6.5 Hz,
2H), 7.50 (d, J = 6.5 Hz, 2H), 7.41-7.30 (m, 6H), 7.08 (d, J = 8.4 Hz, 2H),
6.80 (d, J = 8.5 Hz, 2H), 6.32 (d, J = 11.6 Hz, 1H), 5.61-5.45 (m, 1H), 3.79—
OTIPS | 373 (m, 1H), 2.66-2.51 (m, 2H), 1.36-1.25 (m, 3H), 1.15 (d, J = 7.4 Hz,
18H), 0.29 (s, 12H); °C NMR (150 MHz, CDCly): & 154.8, 138.7, 137.6, 134.4, 133.8, 130.6, 130.0,
129.6, 129.4, 129.2, 128.9, 127.7 (2C), 119.6, 67.1, 33.3, 18.1, 12.9, -0.7, -0.8, -4.8, -4.8; *’Si NMR (120
MHz, CDCL): & 15.2, 6.3, -4.2; HRMS (EI, m/z): caled. for C3sHs5,0,Si; [M]": 588.3275; found:
588.3279.

0SiMe,Ph

PhMe,Si X

(2)-14-(3,5-Dibromophenyl)-1-(dimethylphenylsilyloxy)but-3-en-1-ylJdimethylphenylsilane (Table 1,

OSiMe.Ph Z-20, Reaction time: 15 h, 79%). Employed 2-(3,5-dibromophenyl)furan (10);
2

PhMe,Si X The compound Z-20 was prepared according to GP2 and was purified by flash

column chromatography (hexane and ethyl acetate);. colorless liquid; 'H

Br gr| NMR (600 MHz, CDCl;): 6 7.54—7.49 (m, 3H), 7.49-7.44 (m, 2H), 7.43-7.28

(m, 8H), 6.21 (d, J = 11.7 Hz, 1H), 5.72-5.67 (m, 1H), 3.75 (dd, J = 8.6, 4.9
Hz, 1H), 2.62-2.52 (m, 1H), 2.37-2.27 (m, 1H), 0.29 (s, 6H), 0.28 (s, 6H); *C NMR (150 MHz, CDCL):
8 140.8, 138.1, 136.9, 134.1, 133.6, 133.6, 131.8, 130.3, 129.4, 129.2, 127.7, 127.6, 127.5, 122.5, 66.4,
32.8, -1.0 (2C), -4.9, -5.0; ¥Si NMR (120 MHz, CDCL): & 6.7, -3.9; HRMS (ESI, m/z): calcd. for
Cy6H30Br,NaOSi, [M+Na]": 595.0100; found: 595.0095.

(2)-1-|(Dimethylphenylsilyloxy)-4-(2,4,6- triisopropylphenyl)but-3-en-1-yl]dimethylP henylsilane

0SiMe,Ph (Table 1, Z-2p, Reaction time: 6 h, 80%). Employed 2-(2,4,6-

PhMe,Si X triisopropylphenyl)furan (1p); The compound Z-2p was prepared according
iPr Pr{ to GP2 and was purified by flash column chromatography (hexane and ethyl
acetate);.colorless liquid; "H NMR (600 MHz, CDCly): & 7.51-7.46 (m, 2H),

Pr 7.46-7.41 (m, 2H), 7.40-7.31 (m, 4H), 7.29 (t, J = 7.3 Hz, 2H), 7.05-6.90

(m, 2H), 6.28 (d, J = 11.6 Hz, 1H), 5.81-5.71 (m, 1H), 3.57 (dd, J = 8.9, 5.6 Hz, 1H), 3.12-2.98 (m, 2H),
2.95-2.85 (m, 1H), 2.17-2.09 (m, 1H), 2.08-1.90 (m, 1H), 1.29 (d, J = 6.8 Hz, 6H), 1.24-1.13 (m, 4H),
1.13-1.07 (m, 8H), 0.23 (s, 3H), 0.21 (s, 3H), 0.19 (s, 6H); °C NMR (150 MHz, CDCL): & 147.4, 138.7,
137.5, 134.3, 133.8, 131.6, 131.1, 129.4, 129.1, 128.2, 127.7, 127.7, 120.3, 120.3, 66.6, 34.4, 33.5, 30.2,
24.5,24.3,23.2,-0.9, - 1.1, -4.8, -5.0; Si NMR (120 MHz, CDCl): § 5.9, -4.5; HRMS (EI, m/z): caled.
for Cs5Hso0Si; [M]': 542.3400; found: 542.3396.

S162



(2)-1-[(Dimethylphenylsilyloxy)-4-(phenanthren-9-yl)but-3-en-1-yl] dimethylphenylsilane (Table 1,

OSiMe,Ph Z-2q, Reaction time: 4 h, 71%). Employed 2-(phenanthren-9-yl)furan (1q);

PhMe,Si X The compound Z-2q was prepared according to GP2 and was purified by flash
column chromatography (hexane and ethyl acetate);.colorless liquid; '"H NMR

OO (600 MHz, CDCl;): & 8.82 (d, J = 8.2 Hz, 1H), 8.77 (d, J = 8.2 Hz, 1H), 8.11
O (d, J=8.1 Hz, 1H), 7.84 (d, ] = 7.8 Hz, 1H), 7.80-7.66 (m, 5H), 7.64-7.60 (m,

2H), 7.52-7.44 (m, 3H), 7.44-7.38 (m, 2H), 7.37-7.32 (m, 1H), 7.29-7.24 (m, 2H), 6.97 (d, ] = 11.4 Hz,
1H), 6.08 (dt, J =11.5, 6.9 Hz, 1H), 3.87 (dd, J = 8.0, 5.6 Hz, 1H), 2.90-2.64 (m, 1H), 2.60-2.29 (m, 1H),
0.39 (s, 3H), 0.37 (s, 3H), 0.34 (s, 3H), 0.31 (s, 3H); °C NMR (150 MHz, CDCl;): 5 138.5, 137.4, 134.3,
133.8, 132.8, 132.7, 131.7, 131.4, 130.5, 130.0, 129.5, 129.1, 128.7, 128.3, 127.8, 127.7, 127.2, 126.7,
126.6, 126.5, 126.4, 125.7, 123.0, 122.5, 67.0, 33.5, -0.8, -0.9, -4.7, -4.8; *’Si NMR (120 MHz, CDCL): &

6.4, -4.3; HRMS (EI, m/z): caled. for C34H340Si, [M]": 516.2305; found: 516.2307.

(2)-1,4-Bis[4-(dimethylphenylsilyl)-4-(dimethylphenylsilyloxy)but-1-en-1-yl]benzene (Table 1, Z-2r,

OSiMe,Ph Reaction time: 2 h, 72%). Employed 1,4-di(furan-2-yl)benzene (1r)
PhMe,Si A and dimethylphenylsilane (4.0 equiv.); The compound Z-2r was
prepared according to GP2 and was purified by flash column
chromatography (hexane and ethyl acetate);.colorless liquid; 'H
NMR (600 MHz, CDCl;): 6 7.54 (d, J = 6.4 Hz, 4H), 7.49 (d, ] = 7.8
Hz, 4H), 7.41-7.34 (m, 8H), 7.33-7.28 (m, 4H), 7.12 (s, 4H), 6.36
(d, J=11.7 Hz, 2H), 5.84-5.53 (m, 2H), 3.86-3.71 (m, 2H), 2.76-2.61 (m, 2H), 2.58-2.49 (m, 2H), 0.30
(s, 24H); °C NMR (150 MHz, CDCLy): & 138.6, 137.5, 135.8, 134.4, 133.8, 130.6, 129.8, 129.5, 129.2,
128.6, 127.8, 67.0, 33.4,-0.7, -0.8, -4.8, -4.8; *Si NMR (120 MHz, CDCly): & 6.4, -4.1; HRMS (EI, m/z):
caled. for C4sHs30,Sis [M]™: 754.3514; found: 754.3517.

\ SiMe,Ph

OSiMe,Ph

(32,3'2)-{[|(5-Bromo-1,3-phenylene)bis1-(dimethylphenylsilyloxy)but-3-ene-4,1-diyl] bis
(dimethylphenylsilane)} (Table 1, Z-2s, Reaction time: 8 h, 81%).
Employed 2,2'-(5-bromo-1,3-phenylene)difuran (1s), B(C4Fs); (4.0

PhMe,Si__OSiMe,Ph

| mol%), and dimethylphenylsilane (4.0 equiv.); The compound Z-2s
_ was prepared according to GP2 and was purified by flash column
PhMe,SiO
chromatography (hexane and ethyl acetate);.colorless liquid; 'H
NMR (600 MHz, CDCL): 6 7.53 (d, J =7.2 Hz, 4H), 7.48 (d, J = 7.1
Hz, 4H), 7.42-7.29 (m, 14H), 6.95 (s, 1H), 6.26 (d, J = 11.7 Hz, 2H), 5.76-5.55 (m, 2H), 3.76 (t, J = 6.7
Hz, 2H), 2.71-2.53 (m, 2H), 2.46-2.38 (m, 2H), 0.29 (s, 24H); *C NMR (150 MHz, CDCl): & 139.1,

138.3, 137.1, 134.2, 133.6, 132.0, 129.5, 129.4, 129.1, 128.7, 127.9, 127.7, 127.6, 121.8, 66.6, 33.0, -

SiMe,Ph  Br
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0.94, -0.97, -4.8, -4.9; *Si NMR (120 MHz, CDCly): § 6.5, -4.1; HRMS (ESI, m/z): caled. for
C46Hs,BrNaO,Si, [M+Na]": 855.2517; found: 855.2498.

(2)-1,3,5-Tris [4-(dimethylp henylsilyl)-4-(dimethylphenylsilyloxy)but-1-en-1-yl|benzene (Table 1, Z-
2t, Reaction time: 2.5 h, 87%). Employed 1,3,5-tri(furan-2-
yl)benzene (1v), B(CgFs)3 (6.0 mol%), and

dimethylphenylsilane (6.0 equiv.); The compound Z-2t was
prepared according to GP2 and was purified by flash column
chromatography (hexane and ethyl acetate);.colorless liquid; 'H
NMR (600 MHz, CDCly): 6 7.58-7.52 (m, 6H), 7.52-7.45 (m,
6H), 7.42-7.28 (m, 18H), 7.01 (s, 3H), 6.33 (d, J = 12.5 Hz,
3H), 5.74-5.61 (m, 3H), 3.78 (d, J = 6.5 Hz, 3H), 2.72-2.61 (m, 3H), 2.61-2.50 (m, 3H), 0.35-0.25 (m,
36H); °C NMR (150 MHz, CDCL): & 138.4, 137.4, 137.1, 134.2, 133.6, 130.5, 129.9, 129.3, 129.1,
127.6, 127.4, 66.8, 33.2, -0.8, -4.6, -4.9; *Si NMR (120 MHz, CDCL): & 6.4, -4.2; HRMS (ESI, m/z):
caled. for CgeHgsNaO5Sis [M+Na]™: 1115.4934; cound: 1115.4914.

PhMe,SiO

General Procedure for the Cyclopropanation Reaction (Conditions B, GP3, Table 1)

B(CeFs5)3 (5.0 mol%)
@\ PhMe,SiH (4.0 equiv.) - .~ o
R ) ; R+ s si
o CH,Cl,, 0 > 23 C,4~22h Si
1a~1t Conditions B (Si = SiMe,Ph)
anti, 3a ~ 3r 4

In a flame-dried flask bearing a stirring bar, B(C4Fs); (0.025 mmol, 5.0 mol%) was dissolved in CH,ClL,
(0.2 mL). Silane (1.5 ~ 2.0 mmol) was added, and the solution was shaken shortly to make it
homogeneous. The corresponding furan derivative (1a ~ 1t, and lac, 0.50 mmol) was then added at 0 °C
and the reaction mixture was stirred at 23 °C for the indicated time (4 ~ 22 h). After quenching the
reaction mixture with Et;N (10.0 ~ 20.0 mol%), the crude reaction mixture was concentrated under
reduced pressure and then purified by flash column chromatography on silica gel (using either hexane or a

mixture of hexane and ethyl acetate) to afford the desired products (anti, 3a ~ 3r, in all cases dr >99/1).
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General Procedure for the Purification of Silylated Cyclopropane Products

I) B(CBF5)3 (50 mOl%)

PhMe,SiH (4.0 equiv.
@\ DD eady) A“\\\R + i~Osg;
R PhMe,Si SiMe,Ph

o CH,Cly, 0 - 23°C, 4 ~22h PhMe;Si
ii) TBAF (5 ~ 6 equiv.)
THF, 0 > 55°C, 12 h

(i) In a flame-dried flask bearing a stirring bar, B(C4Fs); (0.025 mmol, 5.0 mol%) was dissolved in
CH,Cl, (0.2 mL), into which silane (1.5 ~ 2.0 mmol) was added, and this catalyst solution was shaken
shortly to make it homogeneous. The corresponding furan derivative (la ~ 1t, 0.50 mmol) was

subsequently added at 0 °C and the reaction mixture was stirred at 23 °C for the indicated time (4 ~ 22 h).

(ii) After completion of the reaction, some silylated cyclopropane products were purified by the following
procedure: The crude reaction mixture was concentrated under reduced pressure and the resulting residue
was diluted with THF (0.5 mL) and cooled down to 0 °C. Then, tetrabutylammonium fluoride (TBAF, 1
M in THF, 5 ~ 6 equiv.) was slowly added into the reaction mixture. The reaction mixture was stirred at
55 °C. After 12 h, the reaction mixture was cooled down to 23 °C, quenched by adding water (5 mL), and
extracted with ethyl acetate (5 mL x 3). The combined organic layers were concentrated under reduced
pressure and then purified by flash column chromatography on silica gel (using either hexane or mixture

of hexane and ethyl acetate) to afford the desired products.

Characterization Data of the Obtained Silylated Cyclopropane Products

anti-(2-Ethylcyclopropyl)dimethylphenylsilane (Table 1, anti-3a, Reaction time: 6 h, 83%). Employed

2-methylfuran (1a); The compound anti-3a was prepared according to GP3 and
A“\\\CHs was purified by flash column chromatography (hexane); colorless liquid; 'H
NMR (600 MHz, CDCl): § 7.82-7.76 (m, 2H), 7.56-7.52 (m, 3H), 1.69-1.59
(m, 1H), 1.48-1.38 (m, 1H), 1.19 (t, J = 7.3 Hz, 3H), 0.92-0.83 (m, 1H), 0.69—-0.59 (m, 2H), 0.43 (s, 3H),
0.41 (s, 3H), -0.17—0.30 (m, 1H); *C NMR (150 MHz, CDCL): § 139.6, 133.9, 128.9, 127.8, 29.1, 17.8,
14.13, 9.1, 3.4, -3.4, -3.7; ¥Si NMR (120 MHz, CDCl): 6 -2.9; HRMS (EI, m/z): calcd. for for C;3HySi
[M]": 204.1334; found: 204.1333.

PhMe,Si

Gram-Scale Reaction with Z-2a (Fig. 4, 'xi', anti-3a, Reaction time: 16 h, 77%). Z-2a (3.54 g, 10.0

mmol) was reacted with dimethylphenylsilane (2.0 g, 15.0 mmol) in the presence

Phle SiA“‘\\Cm of B(C¢Fs); (153.6 mg, 3.0 mol%) in CH,Cl, (4.0 mL). The reaction mixture was
2

stirred at 23 °C for 12 h under argon atmosphere to show 83% conversion

determined by a '"H NMR analysis. The isolated yield was 77% (1.57 g) as colorless liquid.
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anti-(2-Ethylcyclopropyl)diphenylsilane (Table 1, anti-3b, Reaction time: 8 h, 81%). Employed 2-
methylfuran (1a, 164 mg, 2.0 mmol), diphenylsilane (1.11 g, 6.0 mmol), B(C4F5);

A‘\\\\CH (51.2 mg, 5.0 mol%), and CH,CL, (1.0 mL) to afford the anti-3b as colorless
3

HPh,Si

liquid; The compound anti-3b was prepared according to GP3 and was purified
by flash column chromatography (hexane); '"H NMR (600 MHz, CDCl;): 6 7.69 (d, J = 6.9 Hz, 4H), 7.51—
7.39 (m, 6H), 4.79 (d, J = 3.8 Hz, 1H), 1.50-1.27 (m, 2H), 1.07 (t, ] = 7.3 Hz, 3H), 0.91-0.80 (m, 1H),
0.71-0.49 (m, 2H), -0.03—0.18 (m, 1H); *C NMR (150 MHz, CDCl):  135.5, 134.6, 129.7, 127.9, 28.8,
18.6, 13.9, 9.7, 0.12; ®Si NMR (120 MHz, CDCL;): & -10.7; HRMS (EI, m/z): calcd. for C;,H,0Si [M]":
252.1334; found 252.1336.

anti-(2-Propylcyclopropyl)dimethylphenylsilane (Table 1, anti-3¢, Reaction time: 5 h, 77%).

Employed 2-ethylfuran (1b); The compound anti-3¢ was prepared according
A SN to GP3 and was purified by flash column chromatography (hexane);colorless
liquid; '"H NMR (600 MHz, CDCL): & 7.72-7.62 (m, 2H), 7.49-7.40 (m,
3H), 1.57-1.41 (m, 3H), 1.35-1.20 (m, 1H), 1.07-0.94 (m, 3H), 0.84-0.73 (m, 1H), 0.58—0.43 (m, 2H),
0.30 (s, 3H), 0.28 (s, 3H), -0.30—-0.41 (m, 1H); "C NMR (150 MHz, CDCl): § 139.7, 133.9, 128.9,
127.8, 38.3, 23.1, 15.7, 14.2, 9.2, 3.4, -3.4, -3.7; *Si NMR (120 MHz, CDCly): § -2.9; HRMS (EI, m/z):
caled. for C4H»,Si [M]": 218.1491; found 218.1495.

PhMe,Si

anti-(2-Butylcyclopropyl)dimethylphenylsilane (Table 1, anti-3d, Reaction time: 5 h, 66%). Employed

2-propylfuran (1c¢); The compound anti-3d was prepared according to GP3
PhMeZSiA “SSCH; | and was purified by flash column chromatography (hexane); colorless

liquid; 'H NMR (600 MHz, CDCL): 7.67-7.56 (m, 2H), 7.48-7.29 (m,
3H), 1.47-1.31 (m, 5H), 1.28-1.17 (m, 1H), 0.97-0.90 (m, 3H), 0.79-0.59 (m, 1H), 0.52-0.38 (m, 2H),
0.25 (s, 3H), 0.22 (s, 3H), -0.33-0.49 (m, 1H); *C NMR (150 MHz, CDCl;): & 139.7, 133.9, 128.9, 127.8,
35.8, 32.3, 22.7, 15.9, 14.3, 9.3, 3.5, -3.5, -3.7; *’Si NMR (120 MHz, CDCly): & -2.9; HRMS (EI, m/z):
caled. for C,sHp,Si[M]": 232.1647; found: 232.1646.

anti-(2-Hexcyclopropyl)dimethylphenylsilane (Table 1, anti-3e, Reaction time: 6 h, 83%). Employed 2-

pentylfuran (1d) under neat conditions; The compound anti-3e was
PhMeZSiA“\\\/\/\CHs prepared according to GP3 and was purified by flash column

chromatography (hexane); colorless liquid; 'H NMR (600 MHz,
CDCL): 6 7.73-7.53 (m, 2H), 7.36-7.01 (m, 3H), 1.42-1.04 (m, 10H), 0.91-0.77 (m, 3H), 0.70-0.58 (m,
1H), 0.49-0.29 (m, 2H), 0.16 (s, 3H), 0.14 (s, 3H), -0.45—0.55 (m, 1H); *C NMR (150 MHz, CDCL): &
139.3, 133.5, 128.5, 127.4, 76.8, 35.7, 31.8, 29.6, 29.0, 22.5, 15.6, 13.9, 8.9, 3.1, -3.8, -4.1; *’Si NMR
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(120 MHz, CDCly): & -2.9; HRMS (EI, m/z): calcd. for C;H»Si [M]": 260.1960; found: 260.1962.

anti-2-{2-[(1,1'-Biphenyl-4-yl)ethyl] cyclopropyl}dimethylphenylsilane (Table 1, anti-3f, Reaction

ph | time: 8 h, 74% for two steps). Employed 2- [(1,1-biphenyl)-4-
A\\/Q/ ylmethyl]furan (1ac). The compound anti-3f was prepared according to

PhMe,Si

GP3. The crude reaction mixture was concentrated under reduced

pressure and the resulting residue was purified by using tetrabutylammonium fluoride (TBAF, 1 M in
THF, 3.0 mL) in THF (0.5 mL) to afford anti-3f as colorless liquid. '"H NMR (600 MHz, CDCL;): § 7.71
(t, J = 7.0 Hz, 4H), 7.63 (d, J = 8.0 Hz, 2H), 7.54 (t, ] = 7.6 Hz, 2H), 7.50-7.46 (m, 3H), 7.44 (t, ] = 6.9
Hz, 1H), 7.35 (d, ] = 7.9 Hz, 2H), 2.92-2.81 (m, 2H), 1.93-1.84 (m, 1H), 1.73-1.62 (m, 1H), 0.94-0.82
(m, 1H), 0.67-0.52 (m, 2H), 0.35 (s, 3H), 0.33 (s, 3H), -0.19—0.28 (m, 1H); *C NMR (150 MHz,
CDClL): 6 141.8, 141.3, 139.4, 138.7, 133.9, 128.9, 128.9, 128.8, 127.8, 127.1, 38.0, 35.9, 15.9, 9.3, 3.9, -
3.5, -3.6; ¥Si NMR (120 MHz, CDCl): & -2.9; HRMS (ESI, m/z): calcd. for C,sH,sNaSi [M+Na]*:
379.1858; found: 379.1852.

anti-2-{[(1-phenyl)-4-ylmethyl]cyclopropyl}dimethylphenylsilane (Table 1, anti-3g, Reaction time: 10

A“\\ h, 76% for two steps). Employed 2-phenylfuran (1j) at 0 °C to 23 °C. The
PhMe,Si \© compound anti-3g was prepared according to GP3. The crude reaction mixture

was concentrated under reduced pressure and the resulting residue was purified by using
tetrabutylammonium fluoride (TBAF, 1 M in THF, 3.0 mL) in THF (0.5 mL) to afford anti-3g as colorless
liquid '"H NMR (600 MHz, CDCL): § 7.51-7.47 (m, 2H), 7.37-7.31 (m, 3H), 7.31-7.27 (m, 2H), 7.26—
7.19 (m, 3H), 2.72 (dd, J = 14.5, 6.6 Hz, 1H), 2.59 (dd, J = 14.5, 6.8 Hz, 1H), 1.05-0.96 (m, 1H), 0.65—
0.50 (m, 2H), 0.18 (s, 3H), 0.16 (s, 3H), -0.17—0.31 (m, 1H); *C NMR (150 MHz, CDCL): § 142.1,
139.3, 133.9, 128.9, 128.6, 128.4, 127.8, 126.0, 41.7, 17.0, 9.3, 3.7, -3.6, -3.7; ’Si NMR (120 MHz,
CDCly): & —2.8; HRMS (ESI, m/z): caled. for C;gH,NaSi [M+Na]": 289.1388; found: 289.1392.

anti-{2-[4-(Trifluoromethyl)benzyl]cyclopropyl}dimethylphenylsilane (Table 1, Reaction time: 6 h,

anti-3h, 80% for two steps). Employed 2-[4-(trifluoromethyl)phenyl]-
PhMe,Si : \©\ furan (1e). The compound anti-3h was prepared according to GP3. The
CF

3

crude reaction mixture was concentrated under reduced pressure and the

resulting residue was purified by using tetrabutylammonium fluoride (TBAF, 1 M in THF, 3.0 mL) in
THF (0.5 mL) to afford anti-3h as colorless liquid. '"H NMR (600 MHz, CDCl): & 7.54 (d, J = 7.8 Hz,
2H), 7.48 (d, J = 6.9 Hz, 2H), 7.39 (d, J = 9.9 Hz, 1H), 7.34 (t, ] = 7.1 Hz, 4H), 2.82 (dd, ] = 14.7, 6.3 Hz,
1H), 2.59 (dd, J = 14.6, 7.1 Hz, 1H), 1.04-0.94 (m, 1H), 0.68-0.56 (m, 2H), 0.22 (s, 3H), 0.17 (s, 3H), -
0.13—0.31 (m, 1H); *C NMR (150 MHz, CDClL): § 146.2, 139.0, 133.8, 129.1, 128.8, 127.8, 126.2,
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125.3 (0, = 3.7 Hz), 124. (q, J = 273 Hz), 41.5, 16.8, 9.3, 3.9, -3.6, -3.9; ’Si NMR (120 MHz, CDCL;): &
-2.9; F NMR (CDCls, 375 MHz): -62.3; HRMS (EI, m/z): calcd. for C,oH,F5Si [M]": 334.1365; found:
334.1367.

anti-2-[(4-Chlorobenzyl)cyclopropyl]dimethylphenylsilane (Table 1, anti-3i, Reaction time: 10 h, 80%

for two steps). Employed 2-(4-chlorophenyl)furan (1g). The compound
PhMe,Si A \©\ anti-3i was prepared according to GP3. The crude reaction mixture was
Cl

concentrated under reduced pressure and the resulting residue was
purified by using tetrabutylammonium fluoride (TBAF, 1 M in THF, 3.0 mL) in THF (0.5 mL) to afford
anti-3i as colorless liquid. "H NMR (600 MHz, CDCL): § 7.48 (d, J = 7.5 Hz, 2H), 7.41-7.30 (m, 3H),
7.24 (d, ] =7.5 Hz, 2H), 7.15 (d, J = 7.9 Hz, 2H), 2.72 (dd, J = 14.5, 6.3 Hz, 1H), 2.51 (dd, J = 14.5, 7.0
Hz, 1H), 1.00-0.91 (m, 1H), 0.66-0.53 (m, 2H), 0.20 (s, 3H), 0.16 (s, 3H), -0.17— -0.29 (m, 1H); "*C
NMR (150 MHz, CDCl): 6 140.5, 139.1, 133.8, 131.7, 129.9, 129.0, 128.4, 127.8, 41.0, 16.9, 9.3, 3.8, -
3.6, -3.8; ’Si NMR (120 MHz, CDCls): & -2.9; HRMS (EI, m/z): calcd. for C,gH,,CISi [M]": 300.1101;
found: 300.1097.

anti-2-|(4-Bromobenzyl)cyclopropyl]dimethylphenylsilane (Table 1, anf-3j, Reaction time: 10 h, 71% for

two steps). Employed 2-(4-bromophenyl)-furan (1h). The compound anti-
PhMezsiA' \©\ 3j was prepared according to GP3. The crude reaction mixture was
Br

concentrated under reduced pressure and the resulting residue was
purified by using tetrabutylammonium fluoride (TBAF, 1 M in THF, 3.0 mL) in THF (0.5 mL) to afford
anti-3j as colorless liquid. '"H NMR (600 MHz, CDCl): 6 7.49 (d, J = 6.4 Hz, 2H), 7.43-7.38 (m, 3H),
7.35 (t, J=7.0 Hz, 2H), 7.11 (d, J = 8.3 Hz, 2H), 2.71 (dd, J = 14.6, 6.4 Hz, 1H), 2.50 (dd, J = 14.6, 7.0
Hz, 1H), 1.07-0.89 (m, 1H), 0.68-0.54 (m, 2H), 0.21 (s, 3H), 0.17 (s, 3H), -0.15— -0.31 (m, 1H); “C
NMR (150 MHz, CDCl;): 6 141.0, 139.1, 133.8, 131.4, 130.3, 129.0, 127.8, 119.8, 41.1, 16.9, 9.3, 3.8, -
3.6, -3.8; *’Si NMR (120 MHz, CDCly): & -2.9; HRMS (EI, m/z): calcd. for C;gH,,BrSi [M]": 344.0596;
found: 344.0592.

anti-2-{[(1,1'-Biphenyl)-4-ylmethyl] cyclopropyl}dimethylphenylsilane (Table 1, an#i-3k, Reaction
i time: 10 h, 85%). Employed 2-(1,1'-biphenyl-4-yl)furan (1i) at -78 °C to 40
PhMeZSiA“\ \©\ °C; The compound anti-3k was prepared according to GP3 and was
Ph purified by flash column chromatography (hexane); colorless liquid; 'H
NMR (600 MHz, CDCl;): & 7.65 (d, J = 7.6 Hz, 2H), 7.58-7.51 (m, 4H), 7.49 (t, J = 7.8 Hz, 2H), 7.43—
7.28 (m, 6H), 2.85-2.73 (m, 1H), 2.70-2.58 (m, 1H), 1.07 (q, J = 5.8 Hz, 1H), 0.71-0.58 (m, 2H), 0.24 (s,
3H), 0.21 (s, 3H), -0.11—0.29 (m, 1H); *C NMR (150 MHz, CDCly): 5 141.2, 141.1, 139.1, 138.8, 133.8,

S168



128.8, 128.7, 127.7, 127.04, 127.02, 41.2, 16.9, 9.2, 3.6, -3.6, -3.7; ’Si NMR (120 MHz, CDCly): 3 -2.8;
HRMS (EI, m/z): caled. for C,4HySi [M]": 342.1804; found: 342.1801.

anti-2-{[(4-Methylthio)benzyl|cyclopropyl}dimethylphenylsilane (Table 1, anti-31, Reaction time: 6 h,

90%). Employed 2-[4-(methylthio)phenyl]furan (1m); The compound
PhMe,Si A \©\ CcH anti-31 was prepared according to GP3 and was purified by flash
s

column chromatography (hexane and ethyl acetate); colorless liquid;
'H NMR (600 MHz, CDCly): & 7.53 (d, T = 7.0 Hz, 2H), 7.41-7.36 (m, 3H), 7.25 (d, ] = 8.0 Hz, 2H), 7.20
(d, J=8.1 Hz, 2H), 2.74 (dd, J = 14.5, 6.4 Hz, 1H), 2.58 (dd, J = 14.5, 6.9 Hz, 1H), 2.53 (s, 3H), 1.07-
0.99 (m, 1H), 0.66-058 (m, 2H), 0.24 (s, 3H), 0.21 (s, 3H), -0.14— -0.24 (m, 1H); *C NMR (150 MHz,
CDClLy): & 139.3, 135.5, 133.9, 129.1, 127.8, 127.3, 41.1, 17.0, 16.54, 9.2, 3.7, -3.6, -3.7; ’Si NMR (120
MHz, CDCL): § -2.9; HRMS (EL, m/z): caled. for CH,,SSi [M]": 312.1368; found: 312.1366.

anti-|2-(3-Methylbenzyl)cyclopropyl]dimethylphenylsilane (Table 1, anti-3m, Reaction time: 12 h,

W 83% for two steps). Employed 2-(m-tolyl)furan (1k) at -78 °C to 23 °C; The
PhMe,Si \© compound anti-3m was prepared according to GP3. The crude reaction

CH3| mixture was concentrated under reduced pressure and the resulting residue was
purified by using tetrabutylammonium fluoride (TBAF, 1 M in THF, 2.5 mL) in THF (0.5 mL) to afford
anti-3m as colorless liquid. "H NMR (600 MHz, CDCLy): § 7.50 (d, J = 7.8 Hz, 2H), 7.39-7.30 (m, 3H),
7.18 (t, J = 7.5 Hz, 1H), 7.06 (s, 1H), 7.05-7.01 (m, 2H), 2.69-2.63 (m, 1H), 2.61-2.49 (m, 1H), 2.34 (s,
3H), 1.05-0.89 (m, 1H), 0.61-0.52 (m, 2H), 0.18 (s, 3H), 0.16 (s, 3H), -0.16— -0.30 (m, 1H); °C NMR
(150 MHz, CDCl;): ¢ 141.9, 139.2, 137.7, 133.7, 129.1, 128.8, 128.1, 127.6, 126.6, 125.4, 41.5, 21.4,
16.8, 9.1, 3.5, -3.7, -3.8; ’Si NMR (120 MHz, CDCl5): § -2.9; HRMS (EI, m/z): calcd. for CoH,4Si[M]":
280.1647; found: 280.1648.

anti-[2-(3,5-Dibromobenzyl)cyclopropyl]dimethylphenylsilane (Table 1, anti-3n, Reaction time: 22 h,
A‘\\\ Br| 81%). Employed 2-(3,5-dibromophenyl)furan (10) at -78 °C to 40 °C; The
PhMe,Si \©/
Br

compound anti-3n was prepared according to GP3 and was purified by

flash column chromatography (hexane and ethyl acetate); colorless liquid;

'H NMR (600 MHz, CDCly): 8 7.58-7.47 (m, 3H), 7.43-7.36 (m, 3H), 7.34 (s, 2H), 2.72-2.64 (m, 1H),
2.52-2.43 (m, 1H), 1.00-0.87 (m, 1H), 0.64-0.54 (m, 2H), 0.22 (s, 3H), 0.21 (s, 3H), -0.18— -0.27 (m,
1H); *C NMR (150 MHz, CDCL): & 146.0, 138.6, 133.7, 131.6, 130.1, 129.0, 127.7, 122.7, 40.9, 16.4,
9.3,3.9, -3.6, -3.8; 2’Si NMR (120 MHz, CDCL): & -2.9.
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anti-[2-(2,4,6-Triisopropylbenzyl)cyclopropyl]dimethylphenylsilane (Table 1, anti-30, Reaction time:

12 h, 77% for two steps). Employed 2-(2,4,6-triisopropylphenyl)furan
(1p). The compound anti-30 was prepared according to GP3. The crude

reaction mixture was concentrated under reduced pressure and the

resulting residue was purified by using tetrabutylammonium fluoride
(TBAF, 1 M in THF, 3.0 mL) in THF (0.5 mL) to afford anti-30 as colorless liquid. "H NMR (600 MHz,
CDCL): 6 7.57 (d, J = 7.3 Hz, 2H), 7.45-7.33 (m, 3H), 7.06 (s, 2H), 3.35-3.26 (m, 2H), 3.02 (dd, J =
14.5, 4.2 Hz, 1H), 2.99-2.91 (m, 1H), 2.77 (dd, J = 14.5, 6.3 Hz, 1H), 1.35 (s, 3H), 1.34 (s, 3H), 1.30 (s,
6H), 1.29 (s, 6H), 0.96-0.87 (m, 1H), 0.67-0.60 (m, 1H), 0.57-0.51 (m, 1H), 0.27 (s, 3H), 0.23 (s, 3H), -
0.17— -0.29 (m, 1H); C NMR (150 MHz, CDCly): 3 147.0, 146.4, 139.3, 133.9, 131.9, 128.9, 127.8,
120.9, 34.3, 30.9, 29.5, 24.7, 24.4, 24.3, 16.8, 9.4, 2.6, -3.7; ’Si NMR (120 MHz, CDCl;): & -2.7; HRMS
(EI, m/z): calcd. for Cp7Hy0Si [M]™: 392.2899; found: 392.2898.

anti-[2-(Phenanthren-9-ylmethyl)cyclopropyl]dimethylphenylsilane (Table 1, anti-3p, Reaction time:

10 h, 81%). Employed 2-(phenanthren-9-yl)furan (1q); The compound
PhMQZSiA . OO anti-3p was prepared according to GP3 and was purified by flash

O column chromatography (hexane and ethyl acetate); colorless liquid; 'H
NMR (600 MHz, CDCl): 6 8.78 (d, J = 7.9 Hz, 1H), 8.71 (d, J = 8.0 Hz,
1H), 8.16 (d, J=7.9 Hz, 1H), 7.82 (d, J = 7.6 Hz, 1H), 7.75-7.57 (m, 5SH), 7.51 (d, J = 7.0 Hz, 2H), 7.35
(t, J =7.1 Hz, 1H), 7.28 (t, ] = 7.4 Hz, 2H), 3.32 (dd, J = 15.3, 5.9 Hz, 1H), 3.08 (dd, J = 15.3, 6.7 Hz,
1H), 1.41-1.25 (m, 1H), 0.79-0.67 (m, 2H), 0.25 (s, 3H), 0.21 (s, 3H), -0.08—0.11 (m, 1H); *C NMR
(150 MHz, CDCl): 6 139.2, 136.0, 133.9, 132.1, 131.6, 130.7, 129.8, 128.9, 128.3, 127.8, 126.7, 126.6,
126.2, 126.1, 125.9, 124.5, 123.3, 122.5, 38.7, 15.5, 9.7, 4.2, -3.5, -3.7; *Si NMR (120 MHz, CDCly): § -
2.8; HRMS (EI, m/z): caled. for C,H,6Si [M]": 366.1804; found: 366.1803.

anti-{|(5-Bromo-1,3-phenylene)bis(methylene)]bis(cyclopropane-2,1-diyl)bis(dimethylphenylsilane)}
(Table 1, anti-3q, Reaction time: 12 h, 75%). Employed 2,2'-

A wSiMe,Ph
PhMe,Si m (5-bromo-1,3-phenylene)difuran (1s), B(C¢Fs); (10.0 mol%),
Br

and dimethylphenylsilane (8.0 equiv.); The initial temperature

was -78 °C and the recation was stirred for 12 h at 23 °C (anti-3q, 75%); The compound anti-3q was
prepared according to GP3 and was purified by flash column chromatography (hexane and ethyl acetate);
colorless liquid; 'H NMR (600 MHz, CDCl): 6 7.48 (d, J = 6.2 Hz, 4H), 7.39-7.29 (m, 6H), 7.24 (s, 2H),
6.97 (s, 1H), 2.61 (dd, J = 14.7, 6.5 Hz, 2H), 2.48 (dd, J = 14.7, 6.8 Hz, 2H), 0.92 (q, J = 6.7 Hz, 2H),
0.59-0.51 (m, 4H), 0.17 (s, 12H), -0.26 (q, J = 7.8 Hz, 2H); >*C NMR (150 MHz, CDCl;): 5 144.1, 138.9,
133.7, 128.86, 128.84, 127.6, 127.2, 122.1, 41.1, 16.6, 16.6, 9.16, 9.15, 3.7, -3.6, -3.8; *Si NMR (120

S170



MHz, CDCl): § -2.9; HRMS (EI, m/z): caled. for C3,H;,BrSi, [M]": 532.1617; found: 532.1616.

anti-1,3,5-Tris{[2-(dimethylphenylsilyl)cy clopropyllmethyl}benzene (Table 1, anti-3r, Reaction time:
PhMe,Si 8 h, 86%). Employed 1,3,5-tri(furan-2-yl)benzene (1t), B(C¢Fs); (20.0

g

PhMe,Si mol%), and dimethylphenylsilane (12.0 equiv.). The initial temperature was
-78 °C and the recation was stirred for 12 h at 23 °C (anti-3r, 86%); The

S

compound anti-3r was prepared according to GP3 and was purified by

D‘SiMeQPh

'"H NMR (400 MHz, CDCL): 8§ 7.69-7.61 (m, 6H), 7.50~7.42 (m, 9H), 7.11 (s, 3H), 2.82-2.61 (m, 6H),
1.21-1.00 (m, 3H), 0.82-0.56 (m, 6H), 0.32 (s, 9H), 0.31 (s, 9H), 0.00- -0.23 (m, 3H); *C NMR (150
MHz, CDCly): § 141.8, 139.3, 133.8, 128.9, 127.7, 126.2, 41.6, 17.0 (t, J = 4.5 Hz, 3C), 9.2 (t, J = 3.0 Hz,
3C), 3.6, -3.4, -3.6; 2°Si NMR (120 MHz, CDCL): & -2.8; HRMS (ESI, m/z): caled. for CyHs,NaSis
[M+Na]*: 665.3431; found: 665.3432.

flash column chromatography (hexane and ethyl acetate); colorless liquid;

1,1,3,3-Tetramethyl-1,3-diphenyldisiloxane (4, Fig. 2A-C, and Table 1, Fig. 3D-E): '"H NMR (600
\/ \/ MHz, CDCL): & 7.68-7.52 (m, 4H), 7.50-7.27 (m, 6H), 0.36 (s, 12H); Bc

Si___Si
©/ 0 O NMR (150 MHz, CDCL): §.139.9, 133.2, 129.4, 127.9, 1.0; °Si NMR (120
MHz, CDCLy): § -1.2.

General Procedure for the Synthesis of (2)-a-Silyloxyallylsilanes (GP4)

. R
+  PhMe,SiH = PhMeSi CHs
[¢] ~
o CH,Cly, 23°C,3~12h 0SiMe,Ph
1u,R=H

1v, R = 4-Bu-CgH,- 2-5~26
In a flame-dried flask bearing a stirring bar, B(C4Fs); (0.01 ~ 0.02 mmol, 2.0 mol%) was dissolved in
CH,Cl1,(0.4 ~ 0.8 mL), into which silane (1.025 ~ 2.050 mmol) was added, and the solution was shaken
shortly to make it homogeneous. The corresponding furan derivative (1u ~ 1v, 0.50 ~ 1.0 mmol) was then
added and the reaction mixture was stirred at 23 °C for the indicated time (3 ~ 12 h). After quenching the
reaction mixture with Et;N (10 ~ 20 mol%), the crude reaction mixture was concentrated under reduced
pressure and then purified by flash column chromatography on silica gel (using either hexane only or a

mixture of hexane/ethyl acetate) to afford the desired products (Z-5 ~ Z-6, Z/E >99/1).
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B(C4Fs)s (1.0 mol%)

I\ PhMe,SiH (2.05 equiv.) — K,CO3 —
>  PhMe,SiO CHs > HO CHs
0 CH,Cly, 23°C, 12 h SiMe,Ph MeOH, 0 — 23 °C. 4 h SiMe,Ph
lu Z-5 Z-5, 74%

(Z2)-1-(Dimethylp henylsilyl)but-2-en-1-o0l (Table 2, Z-5, 74% over two steps): employed furan (1u, 680

<<=\ mg, 10.00 mmol) and dimethylphenylsilane (2.793 g, 20.5 mmol) with B(C¢Fs); (51.2
HO CHs
SiMe,Ph | mg, 1.0 mol%) in CH,Cl, (8.0 mL) at 23 °C for 12 h to afford Z-5' as colorless liquid.

The compound Z-5' was prepared according to GP4 and the crude compound was treated with K,CO;
(2.76 g 20.0 mmol) in MeOH (40 mL) to give Z-5 (1.524 g, 74% for two steps) as colorless liquid; 'H
NMR (600 MHz, CDCL): ¢ 7.62—7.57 (m, 2H), 7.43-7.33 (m, 3H), 5.56-5.37 (m, 2H), 4.49 (d, J = 2.5
Hz, 1H), 1.49 (d, J = 3.3 Hz, 3H), 1.34 (brs, 1H), 0.37 (d, ] = 2.5 Hz, 3H), 0.34 (d, J = 2.5 Hz, 3H); C
NMR (150 MHz, CDCly): § 136.2, 134.2, 131.2, 129.3, 127.8, 123.5, 63.2, 13.5, -5.5, -6.0; °Si NMR
(120 MHz, CDCL): & -4.2; HRMS (ESI, m/z): caled. for C;,H;sNaOSi [M+Na]": 229.1025; found:
229.1003.

- TBDMSCI, Imidazole N
HO CHj - /Sl‘o ~ oH
iMe,Ph o 3
SiMe, CH,Cl; 0 »23°C,12h SiMe,Ph
Z-5 Z-5", 96%

(2)-tert-Butyl[1-(dimethylphenylsilyloxy)but-2-en-1-ylJdimethylsilane (Fig. 4, Z-5'"", Reaction time: 12
— h, 96%). Employed Z-5 (0.206 g, 1.0 mmol), fert-butyldimethylsilylchloride
/%Sizoﬁ SpHﬁ (TBDMSC], 0.18 g 1.2 mmol), and imidazole (0.136 g 2.0 mmol) in CH,Cl, (4
n mL) to afford Z-5" (0.291 g, 96%) as colorless oil; 'H NMR (600 MHz, CDCly): §
7.65-7.55 (m, 2H), 7.41-7.32 (m, 3H), 5.48-5.40 (m, 1H), 5.36-5.26 (m, 1H), 4.43 (d, J = 9.8 Hz, 1H),
1.43 (dd, J = 6.9, 1.5 Hz, 3H), 0.89 (s, 9H), 0.35 (s, 3H), 0.32 (s, 3H), -0.02 (s, 3H), -0.04 (s, 3H); “C
NMR (150 MHz, CDCLy): & 137.1, 134.3, 132.7, 128.9, 127.4, 120.9, 64.1, 25.8, 18.1, 13.42, -4.4, -5.2, -
5.5,-5.8; ®Si NMR (120 MHz, CDCLy): 19.9, -4.9; IR (neat, cm '): 2955, 2855, 1471, 1297, 1113, 1047,

998, 832, 697; HRMS (ESI, m/z): calcd. for C,gH;,NaOSi, [M+Na]": 343.1889; found: 343.1863.

B(CgFs)3 (2.0 mol%) _~_D
@ PhMe,SiD (2.0 equiv.) /E\D(

0 CD,Cl, (0.4 mL) PhMe,Si™ @
23 OC, 3 h SIMezph
1u Z-5'-d,, 66%
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(2)-[1-(Dimethylphenylsilyloxy)but-2-en-1-yl|dimethylphenylsilane-d, (Table 2, Z-5'-d, Reaction

time: 3 h, 66%): Employed furan (1u); The compound Z-5'-d, was prepared

D
f\D/ according to GP4 with PhMe,SiD in presence of 2.0 mol% of B(C4Fs); and was
PhMe,Si” "0

SMeph purified by flash column chromatography (hexane and ethyl acetate); colorless
2

liquid; "H NMR (600 MHz, CDCly): & 7.63—7.57 (m, 2H), 7.55-7.47 (m, 2H),
7.44-7.30 (m, 6H), 5.56-5.46 (m, 1H), 5.30 (dd, J = 10.9, 7.0 Hz, 1H), 4.45 (d, J = 10.0 Hz, 1H), 1.29 (s,
1H), 0.35 (s, 3H), 0.31 (s, 3H), 0.30 (s, 6H); *C NMR (150 MHz, CDCL): & 138.8, 137.2, 134.5, 133.7,
132.3, 129.4, 129.2, 127.7, 127.6, 121.7, 64.5, 12.9 (p, J = 19.3 Hz), -0.9, -1.0, -5.5, -5.7; **Si NMR (120
MHz, CDCL): & 8.1, -4.9; ’H NMR (60 MHz, CDCL;) & 1.29 (s, 2D); HRMS (EIL, m/z): calcd. for C,,
H,¢D,0Si [M]": 342.1804; found: 342.1802.

(2)-2-(4-tert-Butyl-phenyl)-1-(dimethylphenylsilyloxy)but-2-en-1-yl]dimethylphenylsilane (Table 2,

Z-6, Reaction time: 3 h, 84%). Employed 3-[4-(tert-butyl)phenyl]-furan

PhMe,SiO (1v); The compound Z-6 was prepared according to GP4 and was purified
PhMe,Si | by flash column chromatography (hexane and ethyl acetate); colorless
H,c™ H liquid; '"H NMR (600 MHz, CDCLy): & 7.53 (d, J = 7.2 Hz, 2H), 7.48-7.40

(m, 3H), 7.39-7.34 (m, 3H), 7.30 (t, J = 7.3 Hz, 3H), 7.22 (d, J = 7.3 Hz, 3H), 5.57 (q, J = 7.1 Hz, 1H),
4.79 (s, 1H), 1.88-1.53 (m, 3H), 1.34 (s, 9H), 0.35 (s, 3H), 0.31 (s, 3H), 0.19 (s, 3H), 0.13 (s, 3H); °C
NMR (150 MHz, CDCL): & 149.3, 141.4, 140.6, 138.2, 137.8, 134.4, 133.9, 129.5, 129.0, 127.9, 127.8,
127.5, 124.6, 124.2, 67.6, 34.5, 31.5, 14.9, -1.0, -1.4, -4.4, -4.6; **Si NMR (120 MHz, CDCly): § 8.4, -3.8;
HRMS (EI m/z): caled. for C3oHyOSh, [M]": 472.2618; found: 472.2616.

General Procedure for the Synthesis of y-Silylated Ketone from 2,3-Dimethylfuran (GP5)

d“s i) B(CgFs)3 (2.0 mol%)  PhMeaSi_~ | CHs i) TBAF (2.0 equiv.) ~ PhMe;Si CHj

B > g VI

0~ “CHs PhMe,SiH (2.05 equiv.) PhMe,Si0~ “CH, THF, 0 —» 23 °C, 07 “CH,
CH,Cl, 23°C, 1h 2h

1w, (1.0 equiv.) 7 7,73%

5-(Dimethylphenylsilyl)-3-methylpentan-2-one (Table 2, 7, 73% over two steps). (i)
Dimethylphenylsilane (2.79 g, 20.5 mmol) was added to a solution of B(C4Fs); (0.102 g, 2.0 mol%) in
CH,Cl, (8.0 mL) at 23 °C in a 25 mL round bottom flask, and the solution was stirred for 2 min. 2,3-
dimethylfuran (1w, 0.96 g, 10.0 mmol) was then added into the solution and stirred at 23 °C for 1 h. The
reaction mixture was quenched with trimethylamine (Et;N, 50 mg, 0.5 mmol), concentrated under

reduced pressure and the resulting residue containing 7' was subjected to hydrolysis.
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(ii) The above reaction mixture was diluted with anhydrous THF (5 mL) and
PhMe,Si CH . - :
ez I\/I 1 cooled down to 0 °C. Tetrabutylammonium fluoride (TBAF, 1 M in THF, 20 mL,

O™ "CHz| 20.0 mmol) was slowly added into the reaction mixture, and stirred at 23 °C. After

2 h, the reaction mixture was quenched by adding water (20 mL) and extracted with ethyl acetate (15 mL
x 3). The combined organic layers were dried over Na,SO,, evaporated under reduced pressure, and
purified by column chromatography on silica gel (ethyl acetate/hexane, 1/9) to give 7 (1.71 g, 73% over
two steps) as colorless liquid; '"H NMR (600 MHz, CDCL): & 7.54-7.47 (m, 2H), 7.40-7.30 (m, 3H),
2.53-2.40 (m, 1H), 2.07 (s, 3H), 1.73-1.58 (m, 1H), 1.45-1.32 (m, 1H), 1.06 (d, J = 6.9 Hz, 3H), 0.78—
0.62 (m, 2H), 0.28 (s, 6H); *C NMR (150 MHz, CDCly): & 212.6, 138.8, 133.5, 128.9, 127.8, 49.8, 28.1,
27.2, 15.7, 13.0, -3.19, -3.27; ?Si NMR (120 MHz, CDCl): & -2.8; HRMS (ESI, m/z): caled. for
C,4H,,NaOSi [M+Na]+: 257.1338; found: 257.1330.

Ve PhMe,SiD (2.0 equiv.) oH Me

CH,CI,, 23°C, 2 h
B — - Me
B PhMe,Si
o~ Me i) K,CO3/MeOH
DH O
23°C,2h
1w 7-d,, 70%

5-(Dimethylphenylsilyl)-3-methylpentan-2-one-d, (Table 2, 7-d,, Reaction time: 4 h for two steps, 70%

over two steps): The compound 7-d, was prepared according to GP5 in
DH Me

" presence of PhMe,SiD with modified procedure (in the second step of
e

PhMe,Si
DH O

hydrolysis, K,CO; was used instead of TBAF) and was purified by flash

column chromatography (hexane and ethyl acetate); colorless liquid; 'H
NMR (600 MHz, CDCl): 6 7.53-7.46 (m, 2H), 7.40-7.32 (m, 3H), 2.46 (p, J = 6.6 Hz, 1H), 2.07 (s, 3H),
1.63 (s, 0.5H), 1.37 (s, 0.5H), 1.06 (d, J = 6.9 Hz, 3H), 0.68 (s, 0.5H), 0.65 (s, 0.5H), 0.28 (s, 6H); “C
NMR (150 MHz, CDCl): 6 212.8, 139.0, 133.6, 129.1, 127.9, 49.9, 28.2, 26.8 (t, J = 19.6 Hz), 15.8, 12.7
(t, J =19.7 Hz), -3.1; ¥Si NMR (120 MHz, CDCL): & -2.8; “H NMR (60 MHz, CDCl;) & 1.64 (s, 0.5D),
1.38 (s, 0.5D), 0.68 (s, 1D); HRMS (ESI, m/z): calcd. for C,4H,,D,NaOSi [M+Na]": 259.1463; found:
259.1465.
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General Procedure for the Synthesis of y-Silylated Ketone from 2,5-Dimethylfuran

N\ i) B(CgF5)3 (1.0 mol%) HsC ii) TBAF (1.5 equiv.) Si
ch/O\CH < \'s,,/ | - n

O 3 . . - H
PhMe,SiH (2.0 equiv.) Si0” "CHs THF, 23°C,6h O CH,4
(1.0 equiv.) CH,Cl,, 23°C,3 h
] 8' 8, 75%
Si = SiMe,Ph

5-(Dimethylphenylsilyl)hexan-2-one (Table 2, 8, 75% over two steps). (i) Dimethylphenylsilane (2.726
g, 20.0 mmol) was added to a solution of B(C4Fs); (51.2 mg, 1.0 mol%) in CH,Cl, (8.0 mL) at 23 °C in a
25 mL round bottom flask, and the solution was stirred for 2 min. 2,5-dimethylfuran (961 mg, 10 mmol)
was then added into the solution at 23 °C and stirred for 3 h. The reaction mixture was quenched with
trimethylamine (Et;N, 1.0 mmol), concentrated under reduced pressure and the resulting residue
containing 8' was subjected to hydrolysis.

(if) The above reaction mixture was diluted with anhydrous THF (5 mL) and tetrabutylammonium

PhMe.sSi fluoride (TBAF, 1 M in THF, 15 mL, 15.0 mmol) was slowly added into the
2
H;/j\ reaction mixture and stirred at 23 °C. After 6 h, the reaction mixture was purified
CH
’ by column chromatography on silica gel (ethyl acetate/hexane, 1/9) to give 8

(1.766 g, 75% over two steps) as colorless liquid; '"H NMR (600 MHz, CDCL): § 7.52—7.48 (m, 2H),
7.38-7.33 (m, 3H), 2.54-2.45 (m, 1H), 2.39-2.26 (m, 1H), 2.05 (s, 3H), 1.87-1.78 (m, 1H), 1.42—-1.30
(m, 1H), 0.94 (d, J = 7.3 Hz, 3H), 0.89-0.80 (m, 1H), 0.29 (s, 3H), 0.28 (s, 3H); *C NMR (150 MHz,
CDCly):  209.4, 138.3, 133.9, 128.9, 127.8, 42.9, 29.8, 25.9, 18.9, 13.9, -4.8, -5.1; **Si NMR (120 MHz,
CDCL): & -0.04; HRMS (ESI, m/z): calcd. for C,4,H,,NaOSi [M+Na]": 257.1338; found: 257.1325.

General Procedure for the Synthesis of ortho-($-Silylethyl)-Phenols (GP6)

B(C6F5)3 (50 mOl%) K2003

mR' PhMe,SiH (2.1 ~ 3.0 equiv.) Of\rR' (2.0 equiv.) Of\rR'
o CH,Cl, (0.4 mL) o SMezPh  MeoH (1 mL) o SiMezPh
23°C,3~7h SiMe,Ph  23°C,1~2h H
1y ~ 1ab 9~ 12

In a flame-dried flask, B(C¢F5); (0.025 mmol, 5.0 mol%) was dissolved in CH,Cl, (0.4 mL), into which
dimethylphenylsilane (1.05 ~ 1.5 mmol) was added, and the solution was shaken shortly to make it
homogeneous. The corresponding benzofuran derivatives (ly ~ lab, 0.5 mmol) were added and the
reaction mixture was stirred at 23 °C for the indicated time (3 ~ 7 h) under argon atmosphere. The

reaction mixture was then treated with K,COs (138 mg, 1.00 mmol) in MeOH (2 mL) at 23 °C for 1 ~2 h.
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The crude reaction mixture was filtered through a small pad of Celite to remove salt and other impurities
and the filtrate solution was concentrated under reduced pressure and then purified by flash column
chromatography on silica gel (hexane/ethyl acetate) to afford products (9 ~ 12, the reported yields were

for two steps).

Characterization Data of the Obtained ortho-(f-Silylethyl)-Phenols

2-[2-(Dimethylphenylsilyl)ethyl] phenol (Table 2, 9, Reaction time: 5 h for two steps, 90% over two

steps). Employed benzofuran (1y); The compound 9 was prepared according to
©fc;éwl e,Ph GP6 and was purified by flash column chromatography (hexane and ethyl
acetate); colorless liquid; "H NMR (600 MHz, CDCly): § 7.64—7.52 (m, 2H), 7.45—
7.31 (m, 3H), 7.14 (d, J =7.3 Hz, 1H), 7.07 (t, ] = 8.3 Hz, 1H), 6.88 (t,J = 7.7 Hz, 1H), 6.73 (d, J=7.9
Hz, 1H), 4.69 (s, 1H), 2.97-2.41 (m, 2H), 1.29-0.96 (m, 2H), 0.33 (s, 6H); *C NMR (150 MHz, CDCL):
& 153.3, 139.2, 133.7, 130.9, 129.4, 129.1, 127.9, 127.0, 120.9, 115.3, 24.2, 15.9, -2.9; ’Si NMR (120
MHz, CDCl): § -2.7; HRMS (EI, m/z): caled. for C;H,,0Si [M]": 256.1283; found: 256.1286.

2-[2-(Dimethylphenylsilyl)propyl]phenol (Table 2, 10, Reaction time: 4 h, 88% over two steps).

Employed 2-methylbenzofuran (1z); The compound 10 was prepared according to

CH3
mM o GP6 and was purified by flash column chromatography (hexane and ethyl
1vie,
OH acetate); colorless liquid; "H NMR (600 MHz, CDCL): 8 7.77-7.56 (m, 2H), 7.51—

7.32 (m, 3H), 7.16-7.02 (m, 2H), 6.87 (t, ] = 6.0 Hz, 1H), 6.75 (d, J = 6.0 Hz, 1H), 4.60 (s, 1H), 2.88 (dd,
J=12.0, 6.0 Hz, 1H), 2.19 (d, J = 12.0 Hz, 1H), 1.56-1.21 (m, 1H), 0.94 (d, T = 7.3 Hz, 3H), 0.37 (s, 6H);
3C NMR (150 MHz, CDCly): & 153.7, 138.4, 134.1, 130.9, 129.1, 127.9, 127.1, 120.5, 115.4, 32.0, 20.3,
13.9, -4.7, -5.2; ¥Si NMR (120 MHz, CDCL): & 0.55; HRMS (EI, m/z): caled. for C,;H»0Si [M]':
270.1440; found: 270.1440.

i) B(CgFs)3 (2.0 mol%) 5
H

PhMe,SiD (2.0 equiv.) Me

%\ CH2C|2, 23 OC, 3h wD

0o~ Me ii) K,CO3/MeOH o SMe2Ph
(o]

12 23°C.2h 10-d,, 84%

2-[2-(Dimethylphenylsilyl)propyl]phenol-d, (Table 2, 10-d,, Reaction time: 5 h, 84% over two steps):

DH The compound 10-d, was prepared according to GP6 with PhMe,SiD in presence of

M
©\)K|L[? 2.0 mol% of B(CgFs); and was purified by flash column chromatography (hexane
OHSiMeZPh and ethyl acetate); colorless liquid; '"H NMR (600 MHz, CDCLy): & 7.69-7.54 (m,
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2H), 7.54-7.66 (m, 3H), 7.13-7.00 (m, 2H), 6.87 (t, 1H), 6.74 (d, J = 8.4 Hz, 1H), 4.57 (s, 1H), 2.26 (s,
1H), 0.93 (s, 3H), 0.37 (s, 6H); >°C NMR (150 MHz, CDCI3): & 153.7, 138.4, 134.1, 131.0, 129.1, 128.2,
127.9, 127.1, 120.6, 115.4, 31.6 (t, J = 19.6 Hz), 19.7 (t, J = 19.6 Hz), 13.8, -4.7, -5.2; *’Si NMR (120
MHz, CDCl): § 0.54; *H NMR (60 MHz, CDCL;) § 2.76 (s, 1D), 1.16 (s, 1D); HRMS (EI, m/z): caled.
for for C,;H,D,08Si [M]": 272.1565; found: 272.1563.

2-{2-(Dimethylphenylsilyl)-2-[4- (triisopropylsilyloxy)phenyl]ethyl}phenol (Table 2, 11, Reaction

time: 9 h for two steps, 70% over two steps). Employed 2-(naphthalen-1-
‘ oTiPs yl)benzofuran (1aa); The compound 11 was prepared according to GP6 and

O Site,Ph was purified by flash column chromatography (hexane and ethyl acetate);
oH colorless liquid; 'H NMR (600 MHz, CDCL): & 7.53-7.44 (m, 2H), 7.41-

7.31 (m, 3H), 6.98-6.89 (m, 1H), 6.82—6.75 (m, 3H), 6.74-6.68 (m, 2H), 6.66—6.56 (m, 2H), 4.38 (s, 1H),
3.07 (dd, J = 14.7, 3.2 Hz, 1H), 2.96-2.85 (m, 1H), 2.49 (dd, J = 11.7, 3.2 Hz, 1H), 1.27-1.18 (m, 3H),
1.14-0.89 (m, 18H), 0.34 (s, 3H), 0.24 (s, 3H); *C NMR (150 MHz, CDCL): & 153.5, 137.7, 135.1,
134.3, 130.5, 129.4, 129.3, 129.1, 128.5, 127.8, 127.0, 120.6, 120.1, 115.6, 36.5, 31.0, 18.0, 12.7, -3.8, -
4.9;: Si NMR (120 MHz, CDCl;): § 15.2, -1.8; HRMS (EI, m/z): caled. for C3;H,0,Si, [M]™: 504.2880;

found: 504.2879.

2-[2-(Dimethylphenylsilyl)-2-phenylethyl|phenol (Table 2, 12, Reaction time: 6 h for two steps, 79%

over two steps). Employed 2-phenylbenzofuran (1ab); The compound 12 was

‘ prepared according to GP6 and was purified by flash column chromatography
O opSiMezPh (hexane and ethyl acetate); colorless liquid; "H NMR (600 MHz, CDCly): § 7.57—
7.49 (m, 2H), 7.47-7.32 (m, 3H), 7.19 (t, ] = 6.7 Hz, 2H), 7.09 (t, J = 7.3 Hz, 1H),
7.04-7.90 (m, 3H), 6.85 (d, J = 7.4 Hz, 1H), 6.69 (t, ] = 6.9 Hz, 1H), 6.62 (d, J = 7.9 Hz, 1H), 4.47 (s,
1H), 3.11 (d, J = 14.4 Hz, 1H), 3.03 (t, J = 13.0 Hz, 1H), 2.66 (d, J = 10.6 Hz, 1H), 0.37 (s, 3H), 0.26 (s,
3H); *C NMR (150 MHz, CDCL): § 153.5, 142.7, 137.5, 134.3, 130.4, 129.3, 128.3, 128.3, 128.2, 127.9,
127.1, 125.0, 120.6, 115.5, 37.2, 30.5, -3.7, -5.1; **Si NMR (120 MHz, CDCl;): & -1.3; HRMS (EI, m/z):
caled. for C,H,,0Si [M]': 332.1596; found: 332.159.

Preliminary Mechanistic Experiments.

B(CgFs)s (1.0 mol%) OSiMe,Ph

@\ PhMe,SiD (2.0 equiv.) )\/\/D
i X
0~ CHy CD,Cly, 23°C, 2 h PhMe,Si
D CHs

1a Z-2a-d, 94%
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(2)-[1-(Dimethylphenylsilyloxy)pent-3-en-1-ylJdimethylphenylsilane-d, (Fig. 3B, Z-2a-d, Reaction

OSiMe,Ph time: 2 h, Z/E >99/1, 94%). Employed 2-methylfuran (1a); The compound 10

PhMe,Si x| was prepared according to GP2 with PhMe,SiD and was purified by flash
D CHs

column chromatography (hexane and ethyl acetate); colorless liquid; "H NMR
(600 MHz, CDCl3): 6 7.50-7.56 (m, 4H), 7.40-7.30 (m, 6H), 5.33 (d, J = 7.5 Hz, 1H), 3.66 (d, ] = 7.4 Hz,
1H), 2.28 (s, 1H), 1.47 (s, 3H), 0.31 (s, 6H), 0.28 (s, 3H), 0.26 (s, 3H); *C NMR (150 MHz, CDCly): &
138.8, 137.8, 134.4, 133.8, 129.4, 129.1, 128.2, 127.7, 124.8 (t, ] = 24.2 Hz), 66.87, 31.6 (t, ] = 19.6 Hz),
12.9, -0.8, -4.7; *’Si NMR (120 MHz, CDCly): § 5.9, -4.2; *H NMR (60 MHz, CDCL): & 5.50 (s, 1D),
2.34 (s, 1D); HRMS (EI, m/z): caled. for C,;H,5D,08Si, [M]": 356.1961; found: 356.1957.

B(CgFs)s (0.1 mol%)

@\ PhMe,SiD (1.0 equiv.) m
CH, >~ PhMe,SiO D

0] CH,Cl,,23°C, 3 h H3C

13 Z-14-d, 78%
@ -40 °C, 1.0 mol% B(CgFs)s, 1 h: 86%

(2)-(Pent-3-en-1-yloxy)dimethylphenylsilane-d (Fig. 3C, Z-14-d, Reaction time: 3 h, 78% 23 °C;
yloxy yipheny g

Reaction time: 1 h, 86% @ -40 °C: Z/E >99/1). In both cases 2,3-dihydro-5-
PhMGQSiO/D\D methylfuran (13, 2.0 equiv.) and and PhMe,SiD (1.0 equiv.) were used; colorless

- liquid; "H NMR (600 MHz, CDCly): & 7.62 (d, ] = 7.1 Hz, 2H), 7.41 (d, ] = 6.2
Hz, 3H), 5.39 (s, 1H), 3.95-3.36 (m, 2H), 2.50-2.11 (m, 2H), 1.61 (s, 3H), 0.42 (s, 6H); *C NMR (150
MHz, CDCly): & 138.1, 133.6, 129.7, 127.9, 126.3, 125.9, 125.7, 125.6, 62.8, 30.6, 12.9, -1.6; *’Si NMR
(120 MHz, CDCL): & 7.3; *H NMR (60 MHz, CDCl): & 5.61 (s, 1D); HRMS (EIL, m/z): calcd. for
C13H,,DOSi [M]": 221.1346; found: 221.1344.

B(CgFs)3 (5.0 mol%)

0SiMe,Ph
ez PhMe,SiD (1.5 equiv.) D\E o
PhMe,Si X 5 A CH. =~ PhMe,Si” " "SiMe,Ph
. 3
CH, CDxCl, 0>23°C,5h  ppye,si
Z-2a anti-3a-d, 66% (82%) 4

anti-(2-Ethylcyclopropyl)dimethylphenylsilane-d (Fig. 3D, anti-3a-d, Reaction time: 5 h, 82% NMR

yield, 66% isolated yield). Employed Z-2a; colorless liquid; '"H NMR (600
A“\\\QCH;* MHz, CD,Cly): 6 7.66—7.59 (m, 2H), 7.43-7.35 (m, 3H), 1.45-1.40 (m, 0.6H),
1.30-1.21 (m, 0.4H), 1.02 (d, J = 7.5 Hz, 3H), 0.75-0.67 (m, 1H), 0.51-0.42
(m, 2H), 0.26 (s, 3H), 0.24 (s, 3H), -0.33— -0.46 (m, 1H); >C NMR (150 MHz, CD,Cl,): & 140.1, 134.3,

PhMe,Si
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129.2, 128.1, 29.0 (t = 19.6 Hz), 18.1, 14.1, 9.2, 3.6, -3.4, -3.7; >Si NMR (120 MHz, CD,CL): & -3.1; °H
NMR (60 MHz, CD,CL): § 1.58 — 1.36 (s, 0.4D), 1.36 — 1.12 (s, 0.6D); HRMS (ESI, m/z): caled. for
C,3H,oDSi [M+H]": 206.1475; found: 206.1428.

Synthetic Applications

CsF (5.0 equiv.)
— 23 °C, DMF, 8 h

PhMe,SiO CHs CHs

SiMe,Ph HO
Z-6 Z-15, 65%

(2)-2-|4-(tert-Butyl)phenyl]but-2-en-1-0l (Fig. 4, Z-15, Reaction time: 8 h, 65%). A round bottom flask

HO

CH3

was charged with (Z2)-[2-(4-tert-butyl-phenyl)-1-(dimethylphenylsilyloxy)but-2-
en-1-yl]dimethyl phenylsilane (Z-6, 0.5 mmol, 1.0 equiv.) and CsF (2.5 mmol, 1.0
equiv), into which DMF (1.0 mL) was subsequently added. Then, the reaction
mixture was at 23 °C until a TLC analysis of an aliquot indicated a complete

conversion of the starting materials (8 h), after which it was poured into H,O (5

mL). The aqueous phase was back-extracted with diethylether (10 mL x 3). The combined organic layers

were dried over Na,SO, evaporated under reduced pressure, and purified by flash column

chromatography on silica gel (ethyl acetate/hexane, 1/2) to give the corresponding product (Z-15, 65%);
colorless liquid; 'H NMR (600 MHz, CDCl;): 6 7.41-7.34 (m, 4H), 5.96 (q, J =7.1, Hz, 1H), 4.59 (d, ] =
2.7 Hz, 2H), 2.17 (brs, 1H), 1.89 (d, J = 7.0, 3H), 1.32 (s, 9H); “C NMR (150 MHz, CDCL): & 150.1,
139.4, 138.0, 126.1, 125.9, 125.6, 59.6, 34.6, 31.5, 14.2; HRMS (EI, m/z): Calcd. for C4HO [M]:
204.1514; found: 204.1511.

PhMe,SiO —

PhMe,Si

TBAF (3.0 equiv.)

—

o HO

23°C,15h

Z-2p Z-16, 59%

(2)-4-(2,4,6-triisopropylphenyl)but-3-en-1-ol (Fig. 4, Z-16, Reaction time: 15 h, 59%). A round bottom

HO

flask  was  charged with  (Z)-1-[(dimethylphenylsilyloxy)-4-(2,4,6-
triisopropylphenyl)but-3-en-1-ylJdimethy[Phenylsilane (Z-2p, 0.4 g, 0.737
mmol) and tetrabutylammonium fluoride (TBAF, 2.2 mL, 2.2 mmol, 1 M in
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THF) at 0 °C. Then, the reaction mixture was stirred at 23 °C. After 15 h, the reaction mixture was
purified by column chromatography on silica gel (ethyl acetate/hexane, 1/2) to give (Z-16, 59%) as
colorless liquid; '"H NMR (600 MHz, CDCL): & 6.98 (s, 2H), 6.48 (d, J = 12 Hz, 1H), 5.89-5.81 (m, 1H),
3.64 (q, J = 6 Hz, 2H), 3.21-3.07 (m, 2H), 2.96-2.83 (m, 1H), 2.22-2.08 (q, J = 6.0 Hz, 2H), 1.27 (d, J =
6 Hz, 6H), 1.24-1.20 (m, 1H), 1.19 (d, J = 6.0 Hz, 6H), 1.13 (d, J = 5.4 Hz, 6H); *C NMR (150 MHz,
CDCL): 6 147.7, 146.3, 131.4, 129.9, 129.2, 120.5, 62.4, 34.4, 32.5, 30.3, 24.3, 24.2, 23.5; HRMS (EI,
m/z): caled. for CoH300 [M]": 274.2297; found: 274.2294.

O  OSiMeyPh
oH Pb(OAc), (1.1 equiv.) )J\ €2
PhMeZSi)\/\ - H,C o)\/\
CGHGI 0— 23 OC, 2h
CHs CH;
Z-2a' Z17,75%

(2)-1-|(Dimethylp henylsilyl)oxy]pent-3-en-1-yl-acetate (Fig. 4, Z-17, Reaction time: 2 h, 75%). To a

stirred solution of (Z)-1-(dimethylphenylsilyl)pent-3-en-1-o0l (Z-2a', 0.22 g, 1.0
mmol) in degassed benzene (14 mL) in a light protected vessel, Pb(OAc)4 (0.488

O  OSiMe,Ph

H,C” O X
CHs | g 1.1 mmol) was added at 0 °C under N, atmosphere. Then, the reaction mixture

was stirred at 23 °C. After 2 h, the suspension was filtered and the solid was washed with ethyl acetate.
The resulting filtrate was concentrated under reduced pressure, and purified by flash column
chromatography on silica gel (ethyl acetate/hexane, 1/9) to give the corresponding product (Z-17)
obtained as colorless liquid (0.209 g, 75%); "H NMR (600 MHz, CDCly): & 7.59 (d, J = 1.6 Hz, 1H), 7.58
(d, J = 1.7 Hz, 1H), 7.40-7.34 (m, 3H), 6.00 (t, J = 5.3 Hz, 1H), 5.64-5.54 (m, 1H), 5.40-5.30 (m, 1H),
2.48-2.34 (m, 2H), 1.91 (s, 3H), 1.58 (d, J = 6.9 Hz, 3H), 0.44 (s, 3H), 0.43 (s, 3H); *C NMR (150 MHz,
CDCL): 8 169.9, 137.0, 133.5, 129.7, 127.7, 127.5, 123.2, 92.1, 34.4, 21.1, 12.9, -1.4; *°Si NMR (120
MHz, CDCL): & 8.8; IR (neat, cm'): 2958, 1737, 1590, 1427, 1370, 1238, 1117, 1007, 935, 823, 699;

HRMS (ESI, m/z): caled. for C;sH,,NaO;Si [M+Na]": 301.1236; found: 301.1230.8

PhMe,Si

OH PPhs, DEAD —
Phthalimide Q N)\/\\CH
PhMe,Si X - 3
CH, THF, 0 — 23°C,20 h 0
Z-2a' Z-18, 76%
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(2)-2-[1-(Dimethylphenylsilyl)pent-3-en-1-yl]isoindoline-1,3-dione (Fig. 4, Z-18, Reaction time: 20 h,

PhMe;Si 76%). To a mixture solution of (Z)-1-(dimethylphenylsilyl)pent-3-en-1-ol (Z-2a',
° N \CH3 0.22 g, 1.0 mmol), triphenylphosphine (TPP, 0.34 g, 1.3 mmol), and phthalimide
o (0.191 g 1.3 mmol) in THF (2.0 mL) at 0 °C was slowly added diethyl
azodicarboxylate (DEAD, 0.226 g, 1.3 mmol) under nitrogen atmosphere. Then,

the reaction mixture was stirred at 23 °C. After 20 h, the crude reaction mixture was concentrated under
reduced pressure, and purified by flash column chromatography on silica gel (ethyl acetate/hexane, 1/9) to
give the corresponding product Z-18 obtained as colorless viscous oil (0.265 g, 76%). 'H NMR (400
MHz, CDCL): 8 7.79-7.72 (m, 2H), 7.68-7.61 (m, 2H), 7.60-7.53 (m, 2H), 7.35-7.29 (m, 3H), 5.49-5.34
(m, 1H), 5.34-5.18 (m, 1H), 4.03 (dd, J = 11.6, 4.5 Hz, 1H), 2.99-2.83 (m, 1H), 2.41-2.25 (m, 1H), 1.6
(d, = 6.7 Hz, 3H), 0.59 (s, 3H), 0.45 (s, 3H); °C NMR (100 MHz, CDCL): § 168.9, 136.8, 133.8, 133.6,
131.9, 129.3, 127.8, 127.5, 126.6, 122.8, 41.1, 26.0, 12.6, -3.3, -3.8; ’Si NMR (80 MHz, CDCl;): & -0.3;
IR (neat, cm '): 2954, 1770, 1705, 1466, 1427, 1385, 1249, 1172, 1078, 985, 882, 717; HRMS (ESI, m/z):

caled. for C,;Hp3sNNaO,Si [M+Na]": 372.1396; found: 372.1383.°

OH VO(acac), (5.0 m_ol%) o 0O
TBHP (2.2 equiv.) =
PhMeZSi)\/\ - HO, CH3 or HO, CH3
CH,Cly, -10 - 0°C,5h
CHs PhMe,Si PhMe,Si
Z-2a' syn-19, 72% (single isomer)

1-[(Dimethylphenylsilyl)-2-(3-methyloxiran-2-yl)|ethan-1-ol (Fig. 4, syn-19, Reaction time: 5 h, 72%).

o The compound (Z)-1-(dimethylphenylsilyl)pent-3-en-1-ol (Z-2a', 0.22 g 1.0
HO, ' CH,| mmol) was dissolved in CH,Cl, (14 mL) and cooled down to -10 °C, into which
PhMe,Si VO(acac), (0.026 g, 5 mol%) was added, followed by fert-butylhydroperoxide

(TBHP, 6.3 M in decanes, 0.35 mL, 2.2 mmol) under N, atmosphere. The resulting reaction mixture was
then stirred for 5 h at 0 °C, after which it was poured into ethyl acetate (5 mL), washed with 10% aqueous
Na,S,05 and brine. The aqueous phase was back-extracted once with ethyl acetate. The combined organic
layers were dried over Na,SO,, evaporated under reduced pressure, and purified by flash column
chromatography on silica gel (ethyl acetate/hexane, 2/8) to give the corresponding product syn-19
obtained as single diastereomer (colorless oil, 0.170 g, 72%). '"H NMR (400 MHz, CDCly): & 7.64—7.54
(m, 2H), 7.44-7.35 (m, 3H), 3.85 (dd, J = 10.8, 2.9 Hz, 1H), 3.18-3.09 (m, 1H), 3.08-2.97 (m, 1H), 2.49
(brs, 1H), 1.85-1.61 (m, 2H), 1.25 (d, J = 5.5 Hz, 3H), 0.41 (s, 3H), 0.40 (s, 3H); *C NMR (100 MHz,
CDCL): § 136.3, 134.1, 129.4, 127.9, 64.6, 57.2, 51.7, 30.6, 13.3, -5.6, -5.8; *Si NMR (80 MHz, CDCL):
& -4.1; IR (neat, cm'): 3443, 2956, 1717, 1450, 1389, 1247, 1140, 983, 812, 699; HRMS (ESI, m/z):
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caled. for C;3HyNaO,Si [M+Na]": 259.1130; found: 259.1138."°

OH
OH i) p-Br-CgH4CHO o wCH3
M TFA, CH,Cl,, -20°C, 3 h
PhMe,Si X >
2%l ii) K,CO5/MeOH PhMe,Si™ 0 ©\
CHs 0-23°C,1h Br
Z-2a' syn-20, 57% for two steps

(single isomer)

2-[(4-Bromophenyl)-6-(dimethylphenylsilyl)| -3-methyltetrahydro-2 H-pyran-4-ol (Fig. 4, syn-20,

OH Reaction time: 4 h for two steps, 57% over two steps). Trifluoroacetic acid

~CHs (0.285 g, 2.25 mmol) was added slowly to a solution of the (Z2)-1-

PhMe,Si*" O ’O\ (dimethylphenylsilyl)pent-3-en-1-ol (Z-2a', 0.22 g, 1.0 mmol) and 4-
Br| bromobenzaldehyde (0.221 g, 1.2 mmol) in CH,Cl, (5 mL) at -20 °C under

nitrogen atmosphere. The resulting mixture was stirred for 3 h at the same temperature and then quenched
with saturated sodium hydrogen carbonate solution (5 mL) and the pH was adjusted to >7 by addition of
triethylamine. The layers were separated and the aqueous layer was extracted with CH,Cl, (5 mL x 3).
The combined organic layers were dried over anhydrous Na,SO, and the solvent was removed under
reduced pressure. The residue was dissolved in MeOH (6 mL) and cooled down to 0 °C, into which
K,CO; (0.276 g, 2.0 mmol) was added and stirred at 23 °C. Completion of the reaction was confirmed by
the TLC analysis (2 h). The suspension was filtered through a small pad of Celite and the solid was
washed with ethyl acetate. The resulting filtrate was concentrated under reduced pressure and purified by
flash column chromatography on silica gel (ethyl acetate/hexane, 3/7) to give the desired product syn-20
(0.230 g, 57% for two steps) as colorless liquid of a single diastereomer. '"H NMR (600 MHz, CDCly): &
7.69-7.58 (m, 2H), 7.47 (d, J = 4.9 Hz, 2H), 7.42-7.33 (m, 3H), 7.17 (d, J = 5.1 Hz, 2H), 4.41 (d, J = 3.4
Hz, 1H), 4.07-4.00 (m, 1H), 3.46 (d, J = 13.2 Hz, 1H), 2.21-2.12 (m, 1H), 1.80-1.71 (m, 1H), 1.67 (q, J =
13.0 Hz, 1H), 1.60-1.52 (m, 1H), 0.57 (d, J = 3.5 Hz, 3H), 0.42 (s, 6H); °C NMR (150 MHz, CDCL): &
140.8, 136.4, 134.1, 131.1, 129.3, 127.8, 127.1, 120.2, 81.8, 72.2, 70.0, 40.7, 30.0, 4.9, -5.4, -5.6; »’Si
NMR (120 MHz, CDCL): § -4.7; IR (neat, cm '): 3369, 2968, 1707, 1589, 1488, 1361, 1247, 1114, 1009,

817, 699; HRMS (ESL, m/z): caled. for CooH,sBrNaO,Si [M+Na]*: 427.0705; found: 427.0688.""!2

o}
OH o} O,N
< 2 O

CH :
CH3 OyN cl Et;N, DMAP (cat.) B

PhMe,Siv" ~0~ CH,Cl,, 0 - 23°C, 12 h O,N !
5 NO, PhMe,SiT © ©\
syn-20 syn-20", 94% Br

S182




2-[(4-Bromophenyl)-6-(dimethylphenylsilyl)]-3-methyltetrahydro-2 H-pyran-4-yl-3,5-dinitrobenzoate
(Fig. 4, syn-20', Reaction time: 12 h, 94%). O-benzoylation: The

O2N i o compound syn-20 (40.4 mg, 0.1 mmol) was diluted with CH,Cl, (2 mL)
~_.CH3 and cooled down to 0 °C. Then, 3,5-dinitrobenzoyl chloride (28 mg, 0.12
gﬁuezsi\\o"u@ mmol) was slowly added into the reaction mixture in the presence of

Br| triethylamine (51 mg, 0.3 mmol) and a catalytic amount of 4-

dimethylaminopyridine (DMAP, 0.1 mg, 0.001 mmol, 1 mol %). Then, the reaction mixture was allowed
to react at 23 °C. After 12 h, the reaction mixture was quenched by adding water (3 mL) and the reaction
mixture was extracted with CH,Cl, (3 mL x 3). The combined organic layers were dried over Na,SOy,
evaporated under reduced pressure, and purified by flash column chromatography on silica gel (ethyl
acetate/hexane, 2/8) to give syn-20" (56 mg, 94%) as a single diastereomer. X-ray quality crystals of syn-
20" were grown by slow evaporation in a mixture of ethyl acetate and hexane. Yellow color crystals; m.p.
145 — 147 °C; 'H NMR (600 MHz, CDCly): § 9.21 (t, J = 2.1 Hz, 1H), 9.11 (d, J = 2.1 Hz, 2H), 7.67-7.55
(m, 2H), 7.47 (d, J = 8.5 Hz, 2H), 7.43-7.33 (m, 3H), 7.18 (d, J = 8.1 Hz, 2H), 5.56-5.46 (m, 1H), 4.59
(d, T = 1.4 Hz, 1H), 3.60 (dd, J = 13.3, 2.4 Hz, 1H), 2.50-2.44 (m, 1H), 1.99 (td, J = 13.0, 11.6 Hz, 1H),
1.79-1.71 (m, 1H), 0.70 (d, J = 6.9 Hz, 3H), 0.45 (s, 3H), 0.44 (s, 3H); *C NMR (150 MHz, CDCl): &
161.7, 148.6, 139.7, 135.8, 134.1, 134.06, 131.2, 129.5, 129.3, 127.9, 127.0, 122.4, 120.6, 81.6, 77.6,
70.0, 37.9, 26.7, 6.0, -5.4, -5.6; *Si NMR (120 MHz, CDCLy): & -4.2; IR (neat, cm '): 3099, 1728, 1628,
1546, 1487, 1343, 1277, 1168, 1047, 906, 783; HRMS (ESI, m/z): caled. for C,;H,;BrN,NaOSi
[M+Na]": 621.0669; found: 621.0684.

OH
M Ethyl acrylate, Grubbs-Il cat. OH O
PhMe,Si N - A~
? 50 °C, 15 h PhMe,Si NNg7 CH,
CHj;
Z-2a' E-21,60%

(E)-Ethyl-5-(dimethylphenylsilyl)-5-hydroxypent-2-enoate (Fig. 4, E-21, Reaction time: 15 h, 60%).

To a stirred solution of Z-2a' (0.22 g, Z/E >99/1, 1.0 mmol) in CH,ClL,

OH (0]
10 mL) in a dried round bottom flask (25 mL), Grubbs 2™ generation
PhMeZSi)\/\/U\O/\CH?) ( ) ( ) g
catalyst (42.4 mg, 0.05 mmol), and ethyl acrylate (1.0 g, 10.0 mmol)

were added. The resulting mixture was then refluxed under N, atmosphere (oil bath, 50 °C) for 15 h. The
mixture was filtered through a small pad of Celite, washed with CH,CL. The solvents were removed
under reduced pressure and the resulting mixture was purified by flash column chromatography on silica
gel (hexane/ethyl acetate, 9/1) to give the corresponding product E-21 as colorless oil (0.167 g, E/Z
>99/1, 60%). '"H NMR (400 MHz, CDCL): § 7.63—7.53 (m, 2H), 7.47-7.34 (m, 3H), 7.03-6.92 (m, 1H),
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5.88 (dt, J = 15.6, 1.4 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 3.64 (dd, J = 10.0, 4.0 Hz, 1H), 2.48-2.29 (m,
2H), 1.69 (brs, 1H), 1.29 (t, J = 7.1 Hz, 3H), 0.40 (s, 3H), 0.39 (s, 3H); *C NMR (100 MHz, CDCly): &
166.3, 146.8, 136.0, 134.1, 129.5, 128.0, 123.3, 63.6, 60.2, 36.4, 14.2, -5.4, -5.5; **Si NMR (80 MHz,
CDCLy): 8 -3.4; IR (neat, cm™): 3465, 2978, 1715, 1650, 1465, 1368, 1249, 1154, 1037, 977, 812, 699;

HRMS (ESI, m/z): caled. for C,sH,,NaO;Si [M+Na]*: 301.1236; found: 301.1238."

/
~ \

Si\ — BF3OEt20 PhMezsl CH
7/ O_<_\CH3 V/Y 3

SiMe,Ph CH,Cl,, -78 °C, 5 h o

Sll
Z-5" E-22,73%

(E)-tert-Butyl{[4-(dimethylphenylsilyl)but-3-en-2-ylJoxy}dimethylsilane (Fig. 4, E-22, Reaction time:
PhMeZSi\/\/CH3 5 h, 73%). To a cooled solution (-78 °C) of Z-5" (Z/E >99/1, 0.16 g, 0.5 mmol)

O\Si/ in CH,CL, (5 mL, 0.1 M) was added BF;OEt, (1.1 equiv.) under N,
I

Y

atmosphere. The resulting mixture was stirred at -78 °C for 5 h, into which then

an aqueous solution of NaHCO; was added at 25 °C for quenching the reaction. The two layers were
separated and the aqueous layer was extracted with CH,Cl,. The combined organic layers were dried over
anhydrous Na,SO, and the solvent was removed under reduced pressure. The resulting crude product was
purified by flash column chromatography on silica gel (hexane/ethyl acetate, 9/1) afforded the E-22 as
colorless 0il (0.117 g, E/Z>99/1, 73%). '"H NMR (600 MHz, CDCL): & 7.58—7.50 (m, 2H), 7.40—7.34 (m,
3H), 6.19-6.09 (m, 1H), 5.98 (d, J = 12 Hz, 1H), 4.374.30 (m, 1H), 1.25 (d, J = 6.5 Hz, 3H), 0.94 (s,
9H), 0.36 (s, 6H), 0.09 (s, 6H); °*C NMR (150 MHz, CDCL): & 152.2, 138.9, 133.8, 128.8, 127.7, 124.6,
71.2, 25.9, 24.0, 18.4, -2.4, -2.5, -4.5, -4.7; ’Si NMR (120 MHz, CDCL;): & 18.1, -11.1; IR (neat, cm ):
2955, 1619, 1462, 1312, 1248, 1197, 1093, 984, 823, 697, HRMS (ESI, m/z): caled. for C;3H3,NaOSi,
[M+Na]': 343.1889; found: 343.1845."

After
- COCl),, DMSO, EtsN O, O CH3 i (6] O CH
HO‘(_\CH3 ( )2 N Y\ . Y\/ 3 isolation Y\ R Y\/ 3
Si -78°C, 4 h Si CH4 Si Si CH,4 Si
Z-5 Si = SiMe,Ph 69% (crude) 15% (crude) Z-23,14% \_/ E-23, 60%

23°C, 24 h

(E)-1-(Dimethylphenylsilyl)but-2-en-1-one (Fig. 4, £-23). To a stirred solution of oxalyl chloride (0.127
g, 1.0 mmol) in CH,Cl, (2.0 mL) at -78 °C, dried DMSO (0.156 g, 2.0 mmol) in
CH,Cl, (1 mL) was added dropwise. After 30 min (Z)-1-(dimethylphenylsilyl)but-2-en-
1-0l1(Z-5, 0.103 g, 0.5 mmol, Z/E >99/1), in CH,Cl, (1.0 mL) was added dropwise over

Ogy - -CHs

SiMe,Ph

5 min. After 30 min, trimethylamine (0.252 g, 2.5 mmol) was added slowly at -78 °C over 30 min, and
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then the reaction mixture was allowed to stir at 23 °C for 30 min. This crude reaction mixture was
quenched with water. The layers were separated and the aqueous layer was extracted with CH,Cl, and the
combined organic layers were dried over anhydrous Na,SO, and the solvent was removed under reduced
pressure and 1,1,2,2-tetrachloroethane (TCE, 84 mg, 0.5 mmol) was added as an intemal standard. The
resulting crude reaction mixture was subjected to 'H NMR spectroscopy. The crude NMR yields and isomer
ratio were calculated on the basis of an intemnal standard. The resulting crude product was purified by flash
column chromatography on silica gel (hexane/ethyl acetate, 9/1) afforded Z-23 (14.3 mg, 14%) and E-23
(61 mg, 60%). Z-23 was further converted to thermodynamically stable £-23 (E/Z >99/1) in 24 h at 23 °C.
Yellow color oil; 'H NMR (600 MHz, CDCl): & 7.60-7.49 (m, 2H), 7.44-7.31 (m, 3H), 6.71-6.59 (m,
1H), 6.24 (dd, ] = 16.2, 2.3 Hz, 1H), 1.81 (d, ] = 6.4 Hz, 3H), 0.51 (s, 6H); *C NMR (150 MHz, CDCl,):
§234.1, 144.6, 137.9, 135.5, 133.9, 129.7, 128.1, 18.6, -3.5; ’Si NMR (120 MHz, CDCly): § -15.55; IR
(neat, cmfl): 2956, 1699, 1591, 1426, 1251, 1117, 1041, 827, 785, 697, HRMS (FAB, m/z): caled. for

C,H,,0Si [M+H]": 205.1049; found: 205.1050."

Ph i) B(CeFs)s Ph i) 30% H,0, Ph
_ PhSiH, \/@/ 'KHCO,, KF \/©/
/O\ CHyClp, 0 — 23 °C HPh.Si A THF/MeOH A»\‘
10h 2 23°c, 16h HO
1ac anti-24

65% over two steps

anti-2-{2-[(1,1'-Biphenyl)-4-yl]ethyl}cyclopropanol (Fig. 4, anti-24, Reaction time: 26 h for two steps,

65% over two steps). Employed 2-[(1,1-biphenyl)-4-ylmethyl]furan (1ac,

A\\/Q/ 937 mg, 4.0 mmol) with Ph,SiH, (2.21 g, 12.0 mmol) using B(C4Fs); (102.4
mg, 5.0 mol%) in CH,Cl, (1.0 mL) at 0 to 23 °C. After completion, the

reaction mixture was concentrated under reduced pressure and the resulting residue was directly subjected
to Tamao oxidation. The residue was dissolved in THF/MeOH (20/20 mL), into which potassium fluoride
(KF, 2.32 g, 40 mmol), potassium bicarbonate (KHCO3, 4.04 g, 40 mmol), and 30% hydrogen peroxide in
water (16 mL, 130 mmol) were added and stirred at 23 °C for 16 h. The reaction mixture was then
quenched with 10% sodium bisulfite solution in water (20 mL) at 0 °C and the aqueous layer was
extracted with diethyl ether (20 mL x 3). The combined organic layer was washed with saturated Na,CO;
solution in water (20 mL x 2) and dried over anhydrous MgSO, and then filtered. The resulting filtrate
was concentrated under reduced pressure and purified by column chromatography on silica gel
(hexane/ethyl acetate, 1/1) to give anti-24 (621 g, 65% for two steps) as colorless solid, m.p. 91 — 92 °C;
'H NMR (600 MHz, CDCLy): § 7.67-7.59 (m, 2H), 7.58-7.53 (m, 2H), 7.46 (t, ] = 7.7 Hz, 2H), 7.41-7.34
(m, 1H), 7.29 (d, J = 7.9 Hz, 2H), 3.21 (dt, J = 6.2, 2.6 Hz, 1H), 2.88-2.67 (m, 2H), 2.15 (s, 1H), 1.67—
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1.56 (m, 1H), 1.54-1.45 (m, 1H), 1.10-0.94 (m, 1H), 0.83-0.63 (m, 1H), 0.38 (q, J = 6.0 Hz, 1H); “C
NMR (150 MHz, CDClL): 6 141.4, 141.2, 138.8, 128.9, 128.81, 127.11 (2C), 127.07, 52.9, 35.0, 33.6,
20.7, 14.5; HRMS (ESI, m/z): calcd. for C;7H,;ONa [M+Na]": 260.1177; found 260.1179.

Ph Ph
Et;N, DMAP
A-\‘\\/@ Mesy! chloride An“\/@
HO CH,Cly, 0 —23°C, 6 h MsO
anti-24 anti-25, 87%

2-{2-[(1,1'-Biphenyl)-4-yl]ethyl}cyclopropyl methanesulfonate (Fig. 4, anti-25, Reaction time: 6 h,
87%). Employed anti-24 (119 mg, 0.5 mmol), mesyl chloride (69 mg, 0.6

Ph
é\\\\/@ mmol), triecthylamine (Et;N, 152 mg, 1.5 mmol), and 4-
MsO

dimethylaminopyridine (DMAP, 0.6 mg, 1.0 mol%) in CH,Cl, (4 mL) at 0

°C. After completion of the reaction, the crude solution was stirred at 23 °C. After 6 h, the crude reaction
mixture was quenched by adding water (3 mL) and the reaction mixture was extracted with CH,CL, (3 mL
x 3). The combined organic layers were then dried over Na,SO,, evaporated under reduced pressure, and
purified by flash column chromatography on silica gel (hexane/ethyl acetate, 7/3) to give anti-25 (137
mg, 87%) as brown solid. m.p. 63 — 65 °C; 'H NMR (600 MHz, CDCL): & 7.59 (d, J = 7.8 Hz, 2H), 7.53
(d, J =8.2 Hz, 2H), 7.44 (t,J = 7.7 Hz, 2H), 7.36-7.31 (m, 1H), 7.27 (d, J = 7.8 Hz, 2H), 4.08-3.72 (m,
1H), 2.98 (s, 3H), 2.79 (t, ] = 7.6 Hz, 2H), 1.71-1.53 (m, 2H), 1.42-1.31 (m, 1H), 1.16-1.06 (m, 1H),
0.66 (q, J = 6.7 Hz, 1H); °C NMR (150 MHz, CDCL): & 140.9, 140.4, 138.9, 128.8, 128.7, 127.1, 127.1,
126.9, 58.7, 37.6, 34.3, 32.7, 18.1, 12.1; HRMS (ESI, m/z): caled. for C sH,,NaO3S [M+Na]": 339.1031;
found: 339.1024.
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