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C NMR spectrum of compound 26
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PMA122-31P
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F4 OEt 1H NMR CDCI3
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F4 OEt 31P NMR CCCI3
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1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
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*'P NMR spectrum of compound 28
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'"H NMR spectrum of compound 38
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PMA150-13C
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3C NMR spectrum of compound 38
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*'P NMR spectrum of compound 38
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PMA154-31P
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1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M co
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1D TopSPIN Multiplet Lines Table
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*'P NMR spectrum of compound 29
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Py

T T T T T T T T T
3.1 3.0 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 1

T R

'"H NMR spectrum of compound 39

2 11 1.0 09 0.8 ppm

g

Page 44 of 71



Page 45 of 71

Organic & Biomolecular Chemistry

F5 OH PMA 157 /D20/ 13C NMR..

— 0 ® o o
~ o IS = 0
ISR 00N ~
™o R ~

i

\ V

# 2011-02-21 13:48:35 -0800 Juan Bautista_2@JB-NBOL
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal57rec/2/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J (Hz] M Connection Identifier
1 32.1303  19.0735 2 J(1,0)
2 25.2113 5.1477 4 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

32.2061
32.0545
25.2727
25.2366
25.1933
25.1499

I NCIRENE

e sttt bt bt e Pt
AP M

C NMR spectrum of compound 39
# F-6 (OEt)3 #//CDCI3/

Ao oW c 0 4

33888 38338 BRUKER
R ? © TNONT OO 0NNOO = OO

Ges@ao drmdan BEBERRCEE EERERE8558

R ©CWOD TSN 2 )

P = R=) Scoococooco 0 TTrTrOTrrTrorTTss e e oo

g A A

\\\\ \/ V% S\ i

T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 ppm

|

"H NMR spectrum of compound 30

8.00

__/
2.02
20
__—
4.63
808
/S
16.49
-
3.20
320
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# PMA-156 - #1 # //CDCI3//, 13C NMR*

L ST,

.25

77

\

o
o

.29
.13

T~—32.12

r
~ © om o
~r

33

T
100 95 90 85 80

T
75 70 65 60 55 50 45 40 35 30

C NMR spectrum of compound 30
# PMA-156 - #1 #//CDCI3/,, 31P NMR

# 2010-06-01 10:54:02 -0700 Juan Bautista_2@JB-NBO1

# TOPSPIN Multiplet Table

14.83

# C:/Bruker/TOPSPIN/data/guest/nmr/pmal56_1/3/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz]

M Connection Identifier

1 15.0170 74.6354

2 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
U 15.2013
2 14.8327
T T T T T T T T T T
19 18 17 16 15 14 13 12 1 ppm

*'P NMR spectrum of compound 30

18
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F6 OH PMA-158 # 1H NMR

.16

__—2
T~~2.15
-

n '] BRUKER

+//..//..//info

4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm

"H NMR spectrum of compound 40
F6 OH # PMA-158 # 13C NMR

24.07
.40

23
14.35

=~ 3383
~_
_—24

# 2011-02-21 13:48:35 -0800 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmalS57rec/2/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection IHentifier
1 32.1303 19.0735 2 J(1,0)
2 25.2113 5.1477 4 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

32.2061
32.0545
L2727
25.2366
25.1933
25.1499

TSRy
N}
@

T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 ppm

C NMR spectrum of compound 40
19



F7 (OEt)2 (V 135, #3, F7) //CDCI3// ,

NN NNNNN NN

Organic & Biomolecular Chemistry

1H NMR 2/6/10.

CmmE®aNO ™Mo
SRR om0 w0 m N oow
+//..//..//info P P R SRR N i s A3
........... S 0o
oW T ona e @ . .
BBEEE00 MmN m 4 oo
38555888533 o Jo3
SS222352523 ® I

o
—
—
n
o~
©

TT——801.913

| 4.5 | 4.0 25 | 2‘.0 1.5 1.0 0.5 ppm
"H NMR spectrum of compound 31

F7 (OEt)2 (V 135, #3, F7) # /CDCI3//, 13C NMR 2/6/10.

# 2011-02-22 15:45:34 -0800 Jjian Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guesft/nmr/V13543F7/3/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] I H] M Connection Identifier
1 33.2477  20.04p8 2 J(1,0)
2 22.8891 5.218 4 J(2,0)
3 16.4294 2.7qpe 5 J(3,0)

1D TopSPIN Multiplet Lines Tqple

Number Position [PPM]

33.3274
33.1680 !
22.9513
22.9124 |t
22.8658
.8269

16.4724
16.4490
16.4335

16.4083

16.3864

FOW®IO U WN
N
N}

[y

T T T T T T T T T T T T T T T T T T T T
100 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

3C NMR spectrum of compound 31

20
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F7 (OEt)2 # (V 135, #3, F7) # //CDCI3//, 31PNMR 2/6/10. -

7

14.40

14.

# 2011-02-22 15:50:27 -0800 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135#3F7/2/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 14.5841 74.6254 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.7684
2 14.3998
T T T T T T T T T
20 19 18 17 16 15 13 12 ppm
31
P NMR spectrum of compound 31
# VvV 135 Hid. # //D20// , 1H 2/6/10.
CRER ] 0882 8I8as e
AN JRTETR T T B R Sés BRUKER

W W/

# 2010-06-11 18:55:49 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135 C-13/1/pdata/1l

N

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifi
1 1.5127 7.5867 5 J(1,0)
2 0.7708 7.0768 3 J(2,0)

1D TopSPIN Multiplet Lines Table

SN &

A/

T T T T T T T
2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0

"H NMR spectrum of compound 41

0.8 0.6 0.4 0.2 ppm
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# v 135 mHid. # //D20// , 13c*  9/6/10.
oo S

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135 c—lz/h/pdac

|

# 2010-06-11 10:44:46 -0700 Juan Eduusta,z@iﬁa%mm" o

1D TopSPIN Multiplet Table
|

4u;

Number Shift [ppm] J [Hz] M Connecfjion
1 95.8901 144.5146 3 J(1,0)
-181.4433 2 J(,0)
2 32.4223 19.6811 2 J(4,0)
3 22.9826 5.5124 4 J(3,0)
Table
|
|
100 98 94 92 90 ppm
T T T
40 35 30
13
C NMR spectrum of compound 41
# V 135 hid. # //D20// , 31p* 2/6/10.

# 2010-06-04 14:40:50 -0700 Juan Bautista_2@JB-NBO1

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135HID/3/pdat

1D TopSPIN Multiplet Table

a/l

Number Shift [ppm] J [Hz] M Connection
1 14.1169  72.1475 2 J(1,0)

© <

; N

1D TopSPIN Multiplet Lines Table < <

> I

© ©

~ I

Number Position [PPM]

*'P NMR spectrum of compound 41
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V149 /CDCI3/ 1H NMR F8 (OEt) 18/6/10.

AN AONNOE OO FTNMMNAODPOOI TN DWW OO N O
o~ MOOOONNNNANNNNNNNNAAAAAAAAAOOOT VWO NMNOAND DD
- B e T I T T T e N N N N N N N N N N N N NP N N Adaraoocoo

N HNO®O O WO O
WWWOEEOOo I~ ®LW o
—H WO TN OO M T
NI N AT OO NTON
— O 00 W™ OO WYIDW
e e e e e e e B # 2010-06-22 15:29:49 -0700 Juan Bautista_2@JB-NBO1
o e e

# TOPSPIN Multiplet Table

# C:/Bruker/TOPSPIN/data/guest/nmr/V149#1/1/pdata/1
1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identlflﬁ}:
1 1.3842 7.0953 3 J(1,0)
2 0.8966 6.9809 3 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

1.3984
1.38
1.37
0.91
0.89
0.88

AU e WN

oo

W

T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

1.99
.2
20.26

"H NMR spectrum of compound 32

©won W o
N O~ o~ M=o o oo oo
~~© 0 m Mmoo © INESEN © © ©
-~ © © RO RS RSN ISR —

# 2010-06-22 14:54:44 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V14941/2/pdata/1

1D TopSPIN Multiplet Table

| Number shift [ppm] J [Hz] M Connection Identifier
1 63.8704 2.8233 3 J(1,0)
-27.3146 2 J(1,0)
2 33.2746  19.7817 2 J(2,0)
3 22.9610 5.3363 4 J(3,0)
4 16.4599 3.0612 5 J(4,0)

1D TopSPIN Multiplet Lines Table

T T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm

3C NMR spectrum of compound 32
23
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14.40

——14.77

# 2010-06-22 14:27:58 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V149#1/3/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier

1 14.5841 74.6354 2 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 14.7685
2 14.3998

W,

L et e e e e i M A A A M
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

*'P NMR spectrum of compound 32

LWL M OO G @ ~©
Coocooo00cOoOoOOoOaAMA 1 ~
NNNNNNNNN 1 oo

—1.23

e ) Vi

o
I

®o oo
528888 mrsvonm

b SanmrEamoo

NN TN RS B8R

omTomum Lt -y 2010-06-23 16:07:18 0700 Juan Bautista_2@JB-NBO1

S8S352282 22 @2 # TOPSPIN Multiplet Table

N 1 1 o O O O # C:/Bruker/TOPSPIN/data/guest/nmr/V149HID/1/pdata/1

1D TopSPIN Multiplet Table

—— 989.096

| 1 1.5080 7.9021 3 J(1,0)

Number shift [ppm] J [Hz] M Connection Identifier
2 0.7562  13.8536 2 | J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

.5238
.5076
L4922
L7701
L7424

Qe wn e
Cor

m;
<~
o]
o ]

4 ppm

25 1.0 0.5

N

1.92 o

1.90 =

:>> m
7.95
3.00

"H NMR spectrum of compound 42

0.0

ppm
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V149HID /D20/ 13C NMR F8 OH 18/6/10.

a0 “ S88 3

S o o o PO ;

S © BRUKER
\ ‘

\/ \

I |

# 2010-06-23 16:53:09 -0700 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V149HID/2/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 32.4244 18.8380 2 J(1,0)
2 23.0734 5.3363 4 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

32.4993
32.3495
23.1371
L0996
23.0472
23.0098

U WwN e
NS
w

e Wi

T T T T T T T
45 40 35 30 25 20 15 10 5 ppm

C NMR spectrum of compound 42
V149HID /D20/ F8 OH 31P NMR 18/6/10.

05

<)

7 BRUKER

(<O

# 2010-06-23 17:54:28 -0700 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V149HID/3/pdata/l

—14.41

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier

1 14.2336 74.6354 2 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 14.4179
2 14.0493 |
,,,,,,,,,,,,,,,,,,,,,,,,,, ]
T T T T T
16 15 14 13 ppm
T T T T T T T T T T T
160 140 120 100 80 60 40 20 0 -20 ppm

*'P NMR spectrum of compound 42
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PMA 160 - b //CDCI3// 1H NMR F9 (OEt)

o~ O~ 0 WWOLWN T GV WO N T M O T
~ c NNNNNNNN NN HA O WO

S H O WD SO0 O
MMOONNN®®© 0

o~ B R I I I A R A (\'\l(\'\l'\l(\'\l'\l——r—(————r—(————r—(——r—(r—(_}OO

=N\ N\

—0.00

# 2010-06-15 18:52:09 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal6é0_b/1/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connectior
1 1.6416 7.3175 5 J(1,0)
2 1.3664 7.0776 3 J(2,0)
3 0.8783 6.9576 3 J(3,0)

6708
6574
6416
6267
6123
.3806
.3667
.3523
.8922
.8788
.8644 |

2.2 2.1 2.0 1.9 1.8 1.7 ppm

CoOOR R R P R R

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 ppm

7.80
__/
2.00
20
2.93
21.65
2.93

'"H NMR spectrum of compound 33

PMA160 - b/CDCI3// 13C NMR F9 (OEt)3 how <« MEO®AL DA N®O©
N o~ o~ M H®©A AN © T O
ro o o Mmoo e NN N6 O
~ = © o MO NNNNNNN A A oA
]
\\// / /
|
# 2010-06-15 18:00:07 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal6é0_b/2/pdata/l
1D TopSPIN Multiplet Table
N r:
Number Shift [pprrk’h J [Hz] SVI Connection Identifier
1 63.8338 2.7227 o3 J(1,0)
o -27.2517 — J(1,0)
2 33.2506 20.0584 2 J(2,0)
3 22.933 5.4495 4 J(3,0)
4 16.426 2.7258 5 J(4,0)
1D TopSPIN Multiplet Lines Table N
Number Position [PPM] |
I
[
/J |
—_—
T T T T T 23.0 ppm
64.0 63.9 63.8 63.7 ppm
T T T T T T T T T T T T T T
130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

C NMR spectrum of compound 33
26
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PMA160 - b //CDCI3// 31P NMR

# 2010-06-15 18:41:11 -0700 Juan Bautista_ 2@JB-NBO1

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal60_b/3/pdata/

. o~ ) @
1D TopSPIN Multiplet Table o~ 0 o
~ o S
9 1 0
Number shift [ppm] J [Hz] M Connect 9 T S
™ @ @
1 15.0187 74.6354 2 J(1
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 15.2031
2 14.8344
T T T T T T T T
17.0 16.5 16.0 15.5 15.0 14.5 14.0 ppm |
T T T T
45 40 35 30 25 20 15 10 5 ppm

*'P NMR spectrum of compound 33

V153H 1H NMR ¢“><7

+//..//..//info /

AW

]

T T T T T T T T T T T
29 28 2.7 26 25 24 23 22 21 2.0 19 1
L

Ty E w1

"H NMR spectrum of compound 43

T T T T T T T T T T T T T
.8 17 16 15 14 13 1.2 1.1 1.0 09 0.8 0.7 0.6 ppm
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F9 OH V153H 13C NMR

~ o o noo~ o ©
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+//..//..//info

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
36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 ppm

:

58 A i

13
C NMR spectrum of compound 43
#F9 hid. # /D20//, 31P* 20/710,

0.80 —

d
i BRUKER

—©
# 2010-09-27 15:27:11 -0700 Juan Bautista_2@JB-NBO1 D
# TOPSPIN Multiplet Table -
# C:/Bruker/TOPSPIN/data/guest/nmr/V153HID/4/pdata/l 2

1D TopSPIN Multiplet Table N«
Number shift [ppm] J [Hz] M Connection | Identifier
1 13.9540  69.7462 2 J1,0] |

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 14.1263
2 13.7818

T
18 17 16 15 14 13 12 11 ppm

T T T T T T T T T T T T T T T T T T T T
140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 ppm

*'P NMR spectrum of compound 43
28
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F10 OEt 1H NMR CDCI3

VLT T M N o ~ N NN HO o
NNN NN N SRS MMM o ooy @

o mpgs

© N
<0 ¢
— 0
©
o
e
=

~_— 1092

T T T T T T T T T
4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

B -

'"H NMR spectrum of compound 34
F10-OE /CDCI3/ 13C NMR 14/10/10. 37

o o ® o
83 3 S
o S 5
\/ = o
B, R \1“V R < —
# 2011-03-17 12:47:19 -0700 Juan Bautista_ 2@JB4NBO1 o o
# 1 1 @ ©
# C:/Bruker/TOPSPIN/data/gueljit /nmr/F100EtV157-14-10-10/2/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J (1 M Connection ‘ Identifier
1 63.8803 .1 3 J(1,0)
8 2 J(1,0)
2 33.2763 5 2 J(z,0)
3 22.9745 5 4 J(3,0)
4 16.4684 2,933 5 J(4,0)
|
|
1D TopSPIN Multiplet Lines Tible [
[l
|
|
T T T T
64.0 63.9 63.8 ppm

T T T T T T T T T T T T T T T T T T T T T
95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm

C NMR spectrum of compound 34
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31P F10 (OEt) CDCI3

1D TopSPIN Multiplet Table

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 14.9678
2 14.5992
T T T
30 25 20

*'P NMR spectrum of compound 34

o~ wm
S oo o

N

N4

# 2010-09-29 17:33:20 -0700 Juan Bautista_2@JB-NBOL

# TOPSPIN Multiplet Table

# C:/Bruker/TOPSPIN/data/guest/nmr/V157HID/1/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection

1 0.7034 6.9809 3

1D TopSPIN Multiplet Lines Table

5 0 ppm

ISE=EN
~~©

coo

\/ BRUKER
(O

Number Position [PPM]
1 0.7174
2 0.7037
3 0.6895
I
|
T T
25 2.0

"H NMR spectrum of compound 44

0.5 ppm
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(SIS

-
- o =
m o
INIRN -
# 2010-09-29 17:47:42 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V157HID/3/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 32.4184 19.9817 2 J(1,0)
2 23.1378 5.4495 4 J(2,0)
1D TopSPIN Multiplet Lines Table |
|
Number Position [PPM] |
1 32.4979
2 32.3390
3 23.2028
4 23.1667
5 23.1161
6 23.0728
77777777777777777777777777 I
T T T T T T T T T T
45 40 35 30 25 20 15 10 5 0 ppm
13
C NMR spectrum of compound 44
o
< o
|
\ /
\
|
# 2010-09-29 17:54:53 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V157HID/2/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 14.2268 71.6229 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.4037
2 14.0500
T T T T T T T T T T T
40 35 30 25 20 15 10 5 0 -5 ppm

*'P NMR spectrum of compound 44
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13CNMR Tetraethyl n-Propylidene-1,1-bisphosphonate
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# 2011-11-02 17:06:05 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/V15p/2/pdata/1
1D TopSPIN Multiplet Table
Number  Shift [ppm]  J [Hz] M Connection Identifier
1 62.7362  6.3578 2 3(1,0)
15.4404 2 J(1,0)
2 38.1515 133.5144 3 J(2,0)
3 19.1207  5.4496 3 3(3,0)
4 138809  6.8120 3 J(4,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 62.8228
I 2 62.7723
3 62.7001
4 62.6495
5 39.2131
6 38.1515
7 37.0898
8 19.1640
9 19.1207
10 19.0773
11 1309351
12 1318773
13 1318267
| |
WM“»JUM.ML Huthl.L " VIRTRITRT Malba e j .ﬁ“.l\ RPN, T VPR Ll W
e LT Ao g B e o Kol Ao o
T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 10 ppm

C NMR Spectrum of compound 17

31P NMR Tetraethyl n-Propylidene-1,1-bisphosphonate

T T T T T T T T T T
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*'P NMR spectrum of compound 17
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1H NMR Tetraethyl n-Pentylidene-1,1-bisphosphonate
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# 2011-11-01 11:58:44 -0300 Adminlstrator@JBR\Ol\\\ \ k\l\\“\/ k\%\\\ W
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/v129/1/pdata/1
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connection Tde
1 2.2747 6.0349 3 J(1,0)
24.2188 3 J(1,0)
2 0.9084 7.3519 3 J(2,0)
|
1D TopSPIN Multiplet Lines Table
Number Pasﬁtion [ppm]
2.3351
2.3231
2.3111 T T T T T T T T T
2.2868
2.2747 23 22 21 20 19 18 17 ppm
2.2627
2.2384 |
2.2263
2.2141
0.9231
0.9084
0.8937 |
1 L’\.‘
T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm
3 = 04 (@ <
1 - o o o - o
H NMR spectrum of compound 20
13C NMR Tetraethyl n-Pentylidene-1,1-bisphospho
n o N O N - o < o Mo O~ NO
N o~ wn T mnm ~ww NN N ™M™ Mmoo Mmoo
Cee G S 666w
cEE S8 5 58889 28553
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—36
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31
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5 BRUKER

# 2011-11-01 11:19:56 -0300 Administrator@JBR-01

o o n o0
# TOPSPIN Multiplet Table © w0 - O
# C:/Bruker/TopSpin3.0/examdata/V129/2/pdata/l = ™ © o o R
“4 1o ™o 283 BN
1D TopSPIN Multiplet Table ow ¥ o : :
o o 0 N ™ o ™M
PR RR RSN 8o
& oo et
Number Shift [ppm] J [Hz] M Connection Identifier ‘ ‘ ‘ ‘ e NN
1 62.4155 6.6966 2 J(1,0) \‘/ \‘/
18.4801 2 J(1,0)
2 36.6748 133.4416 3 J(2,0)
3 25.1936 5.0240 3 J(3,0)
4 16.3570 2.8275 2 J(4,0)
6.3968 2 J(4,0)

1D TopSPIN Multjplet Lines Table
|

Number Posiftion [ppm]

1 62.5153

2 62.4626

3 62.3689

4 62.3151

5 37.7359

6 36.6743

7 35.6137

8 25.2336

9 25.1927

10 25.1537

11 16.3932 |

12 16.3716

13 16.3432

14 16.3199

bl el
ek LAl Ll 'WW”‘WM Lt

T T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

80
C NMR spectrum of compound 20
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31P NMR Tetraethyl n-Pentylidene-1,1-bisphosphonate
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V 135, #4 /CDCI3/ 1TH NMR Tetraethyl n-Heptylidene-1,1-bisphosphonate
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# 2011-11-02 18:33:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/V135#4/1/pdata/l
1D TopSPIN Multiplet Table (—-><7
Number shift [ppm] J [Hz] M Connection Identifier BRUKER
1 2.2693 6.0099 3 J(1,0)
24.1938 3 J(1,0)
2 1.5537 7.3608 5 J(2,0)
3 1.3409 7.0518 3 J(3,0)
4 0.8794 6.8768 3 J(4,0)
1D TopSPIN Multiplet Lines Table
T T T T T T T T T
4.5 4.0 3.5 3.0 25 2.0 15 pm

7.84

0.91
ﬁ/

2.14
_/
17.91
N
/s

3.00
L

o

'"H NMR spectrum of compound 22
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# 2011-11-02 18:19:47 -0300 Administrator@JBR-01

# TOPSPIN Multiplet Table

# C:/Bruker/TopSpin3.0/exandata/V13544/2/pdata/l

1D TopSPIN Multiplet Table

Tetraethyl n-Heptylidene-1,1-bisphosphonate

v o
® = °
~©n

Number shift [ppm] J (Hz) M Connection Identifier

62.4155 6.8224 2 3(1,0)

18.4927 2 J(1,0)

2 36.7636 133.2152 3 3(2,0)

3 29.0917 6.3571 3 J(3,0)

4 25.5230 5.2127 3 J(4,0)

5 16.3858 3.0414 2 J(5,0)
6.6042 2 3(5,0)

1D TopSPIN Multiplet Lines

Number Position [ppm]
1 62.5162
2 62.4619
3 62.3691
4 62.3149
5 37.8229
6 36.7639
7 35.7043
8 29.1423

Table

M T OV S Oy N @
THOO RN
oo 0N

N ~

75 70 65 60 55 50 45 40 35 30 25 ppm
3C NMR spectrum of compound 22
V 135, #4) /CDCI3/ 31P NMR Tetraethyl n-HeptyIidene-1,1-bisphosphonaté
L
T T T T T T T T T T
60 55 50 45 40 35 30 25 15 ppm

*'P NMR spectrum of compound 22
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\') 148;¢f2r/CDrCI3/ 1H NMR Tetraethyl n-Octylidene-1,1-bisphosphonate
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o)
BRUKER
(>

# 2011-11-03 11:59:11 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/exandata/V148_2/1/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] I Connection Identifier
1 1.3273 7.0524 3 J(1,0)
2 0.8628 7.0524 3 3(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [ppm]

.88
.86

-

0
=0
0

T T T T
4.0 3.5 3.0

V 148 #2)/CDCI3/ 13C NMR Tetraethyl n-Octylidene-1,1-bisphosphonate

won o @ oy

N O~

W

LJ. Mk )

TN
INENENEN]
©©

©©

W2 BRUKER

# 2011-11-03 11:32:28 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/V148_2/2/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier

1 62.3917 6.7218 2 3(1,0)

18.8071 2 3(1,0)
2 36.7609 133.5045 3 3(2,0)
3 29.1253 6.3319 3 3(3,0)
4 25.5146 5.3797 3 J(4,0)
s 16.3756 2.9344 2 3(5,0)

5.8688 2 3(5,0)

1D TopSPIN Multiplet Lines Table

Number Position [ppm]

62.4936
62.4394
62.3433
62.2906
37.8225
36.7620
35.6993
29.1757
29.1269

/

LU e wN e

bt |

m
L

e
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80
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