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EXPERIMENTAL

All chemicals were purchased from Sigma-Aldrich.
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'H NMR spectra for 1¢
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3P NMR spectra for 1d
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'H NMR spectra for 2b
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3'P NMR spectra for 2¢

16.72

O

o

Raf P(OEt),
o)

40000

35000

30000

25000

20000

15000

10000

5000

35

30

T ¥ T 3 T ¥ T
25 20 15 10
f1 (ppm)

S14



1100

1000

900
800

700

600

500

400

~300

=200

100

~-100

90'91
ST'9T W
€291

6502

1€'€9
ov.mm./

om.mo.\.

S9'89—
06'0L—

S6'891
L0'69T

0

o)J\
P(OEt),
8

FsC

13C NMR spectra for 2¢

MMMMMWW "

50 40 30

60

T T T 1 I T I T 1
160 150 140 130 120 110 100 90 80
f1 (ppm)

I
170

30

S15



F3UuUuU

2800

2600

2400

2200

2000

1800

~1600

1400

~1200

1000

800

600

400

200

--200

1
I/ / '] "
o)
1 OJK
H NMR spectra for 2¢
2 Fefs P(OEt),
o)
“ - A
LIS g T d T
a0 o = o = @
T 1 1 1 1 1 T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

S16



16.14

;9000
;8500
;8000
;7500
;7000
;6500
;6000
;5500
5000
;4500
;4000
;3500
;3000
;2500
;2000
;1500
;1000

500

--500

(e}
o/u\
F
3P NMR spectra for 2d PUOEL)
e}
F
F
I I 1 T 1 T
35 30 25 20 15 10
f1 (ppm)

S17



6500

6000

5500

5000

4500

4000

3500

~3000

2500

2000

1500

1000
500

~-500

PC'ar
8791
Nm.wﬂv
9e'9r

sel

L'€Y
€5'€9
T9'€9
99'€9

87'89~
P69

PE'TTT
66'TTT
0Tt
80°ZTT
Tt
L1°TTT

TO'0ET
90'0ET

LLEET
8L'0pT—

66'60T
L0°0ST
66'TST
L0°ZST

06'89T
£6'89T

13C NMR spectra for 2d

| 4,

50 40 30

60

T T T 1 I T I T 1
160 150 140 130 120 110 100 90 80
f1 (ppm)

I
170

30

518



FYuu
;850
800
;750
700
;650
600
;550
500
;450
;400
350
;300
250
;200
;150
;100

50

(0]
o/u\
'H NMR spectra for 2d F P(OEt),
F
F
o Eiy iy T i
o = o = b
T 1 T 1 1 1 T T T T 1
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

S19



(0]

LN

3P NMR spectra for 2e ©)\P(0Et)2
O

17.86

85000
;80000
75000
70000
65000
60000
55000
;50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

~-5000

35 30 25

20 15 10
f1 (ppm)

S20



8500
8000
7500
;7000
6500
6000
5500
;5000
;4500
4000
3500
3000
2500
2000
1500
1000

500

=500

I

8% $$§§"m’$l£oo\ ommaon Y () OO mLn
o= 00 00 00 00 00 00 PN PN o n ¥ Mmmm b . S L Wt BT
i B RN S o R38B08 8 00 o0 o
Y VN V1 ROV
o}
o/u\/\
13
C NMR spectra for 2e P(OEY),
o}
T T T T 1 I T I T 1 I T 1 I 1 I T
30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
S21



1700
;1600
~1500
f ;1400

f ~1300
f ‘J -1200

1100

o)

O)K/\ ~1000

'H NMR spectra for 2e ©)\P(0Et)2 900
O L

~800

~700
600

500

] 359{ ——

R ik i s
8 8 R 2 8 -100
o — o~ mn m
T 1 I I I I 1 T T I I 1
6.0 5.5 5.0 45 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0



3P NMR spectra for 2f
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3P NMR spectra for 4a
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3P NMR spectra for 4b
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