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13C NMR (125 MHz, CDCl;) spectrum of compound 5
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29.82

31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 5

110

100

90

80 70 60 50 40 30 20 10 0 -10 -20 -30

S5



80' 5

e
0E's
TE°4
[493
bE'L
98" L
8L

156~
A A —
L —"

95G €~
995 ——
65—

97L"¢
Lt —
961 —
E.m\

AN
06T"F —==
902V —~
E1C' v
60€" 7 ——
ey ——

(19—
EEFp—"_
8L ——
0L v —

8087
0C6"Y

196"
23/
gi/
wmiﬂ
£00°S
06—~
ao.mx
@g.m\
260°¢

£90°6

N\
N

IH NMR spectrum (500 MHz, CDCl;) of compound 6 (bottom)

'H NMR spectrum (500 MHz, CDCl;) of compound 6 (Top, expansion & 5.2-3.3)
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31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 6
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31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 7
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13C NMR (125 MHz, CDCl;) spectrum of compound 11 (Bottom)

' 13CNMR (125 MHz, CDCl;) spectrum of compound 11 (Top,
zoomed 6 54.5-54.2 ppm)
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13C NMR (125 MHz, CDCl;) spectrum of compound 11 (expansion 6 90-76 ppm)
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31.14

31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 11
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13C NMR (125 MHz, CDCl3) spectrum of gompound 12 (Top,
zoomed 6 54.4-54.6 ppm)
OH
" BnO ~  F~OMe ‘
OMe |
— . - I o L.qVl A . .
- ” ' S———— / o r”'
|
I
|
|
|
T o T . T N T N T N T b T by T T T . T . T T T . T o T bl T N T N T T
120 110 100 90 80 70 60 50 40 30 20 10

200 190 180 170 160 150 140 130

f1 (ppm)

S18



O O N L0 ~ O N — L0
< < = = oA o
o > @ ® @ ~Es e
13C NMR (125 MHz, CDCl;) spectrum of compound 12 (Bottom)
13C NMR (125 MHz, CDCl;) spectrum of compound 12 (Top, zoomed & 64.5-64.2 ppm)
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31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 12
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13C NMR (125 MHz, CDCls;) spectrum of compound 16 (Bottom, expansion 6 90.0-28.0 ppm )
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31p{1H} NMR (202.5 MHz, CDCl;) spectrum of compound 16
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13C NMR (125 MHz, D,0) spectrum of compound 17 (Bottom)
13C NMR (125 MHz, D,0) spectrum of compound 17 (Top, expansion § 79.0-73.0 ppm)
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31p{1H} NMR (202.5 MHz, D,0) spectrum of compound 17
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13C NMR (125 MHz, D,0) spectrum of compound 1 (expansion & 80-73 ppm) H4’:‘O\P//O
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31p{1H} NMR (202.5 MHz, D,0) spectrum of compound 1
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