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3C NMR spectrum of compound 14
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# 2010-06-01 16:49:01 -0700 Juan Bautista_2@JB-NBO1l
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/F1-0OEt 19-01-10/3/pdata/1

1D TopSPIN Multiplet Table

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

1 11.1486 63.5713 2 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PBM]
1 11.3056
2 10.9916

13.5 13.0 125 12.0 11.5 11.0 10.5 10.0 9.5

3P NMR spectrum of compound 14

PMA120-1H

# 2009-09-15 10:22:20 -0300 Juan Bautista@jb-pcor v o o -
# TOPSPIN Multiplet Table

<<
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA120/1/pdata/1 \\\/ //

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Connection Identifier
1 4.7774  45.0617 2 J(1,0)
w o © v o
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1D TopSPIN Multiplet Lines Table - = o © <«
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Number Position [PPM] N NN
1 4.8224
2 4.7323
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'H NMR spectrum of compound 35
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Acquisition Time (sec) 0.7447 Date 02 Jun 2010 14:54:00 ‘ File Name C:\Documentos\RMN\PMA120C(dmso).tnt
Frequency (MHz) 50.33 Nucleus 13C ‘ Number of Transients 16960 ‘ Original Points Count 8192 ‘ Points Count 32768
Solvent CI3CD Sweep Width (Hz) 11000.00 ‘
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Chemical Shift (ppm)

No. | (ppm) | (Hz) | Height
81.38 | 4095.5 | 0.0116
84.34 | 4244.6 | 0.0240
85.04 | 4279.8 | 0.0126
87.30 | 4393.6 | 0.0108
88.00 | 4428.9 | 0.0248
90.96 | 4577.9 | 0.0114
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3C NMR spectrum of compound 35
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# TOPSPIN Multiplet Table 0 A
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA120/3/pdata/1 P -
1D TopSPIN Multiplet Table 2 =
o o
e, ——— NS .
Number Shift [ppm] J [Hz] M Connection Identif
|
1 10.0587 62.1962 2 J(1,0) |
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 10.2123
2 9.9051
T T T T T
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3P NMR spectrum of compound 35
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PMA122-H1

# 2010-06-03 14:22:11 -0700 Juan Bautista_ 2@JB-NB

# TOPSPIN Multiplet Table

# C:/Bruker/TOPSPIN/data/guest/nmr/PMA122/1/pdata/1l

1D TopSPIN Multiplet Table
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Number Shift [ppm] J [Hz] M Connection Identifi:
1 1.8239 15.3165 3 J(1,0)
-25.6817 2 J(1,0)
2 1.3704 7.0018 3 J(2,0)

1D TopSPIN Multiplet Lines Table
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Number Position [PPM]
1 1.8288
2 1.7984
3 1.7677
4 1.8803
5 1.8496
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7 1.3844
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1
H NMR spectrum of compound 26
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# 2010-06-03 17:55:05 -0700 Juan Bautista 2Q@JBfNBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA122/2/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifie
1 63.9853 3.2037 3 J(1,0)
-28.1132 2 J(1,0)
2 19.1166 20.8900 2 J(2,0)
3 16.3862 3.3493 4 J(3,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 63.8992 I
2 63.8742
3 63.8479 I
4 64.1224 ‘
5 64.0967 P ! ! T T T T
6 64.0718 64.2 64.0 ppm 19 18 17 ppm
7 19.1996
8 19.0335
9 16.4261
10 16.4028
11 16.3693
[}
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3C NMR spectrum of compound 26
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# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA122/3/pdata/1

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz) M Connection Identifier
1 14.9248 72.1352 2 J(1,0)
Sttt et ;
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
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2 14.7467
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R T T T T S R S T
30 25 20 15 10 5 ppm

3P NMR spectrum of compound 26
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1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 1.6581 14.6484 3 J(1,0)
-26.3214 2 J(1,0)

1D TopSPIN Multiplet Lines Table
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'H NMR spectrum of compound 36
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# 2010-04-06 18:56:00 -0700 Juan Bautista_ 2@JB-NBO1 \/
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA124/3/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 12.2398 69.6597 2 J(1,0)
h
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 12.4119
2 12.0678
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3P NMR spectrum of compound 36
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H NMR spectrum of compound 27
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# 2006-07-26 16:37:11 -0300 Juan Bautista@JB-PC2
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA130/2/pdata/l
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz] M Connect
1 63.9601 3.1817 3 J(1 |
2 63.8446 28.1572 2 J(2 |
3 63.7290 3.1817 3 J(3
4 26.5052 20.8884 2 J(4 I
5 7.8319 5.4496 2 J(5
12.7157 2 J(5
1D TopSPIN Multiplet Lines Table
I
]
|
| A
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3C NMR spectrum of compound 27
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# TOPSPIN Multiplet Table ™ ™
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA130/3/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection I¢
1 15.0047 74.6354 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 15.1890
2 14.8204
|
T T T T T
17 16 15 14 ppm
I I I I I I I I I I I I
100 90 80 70 60 50 40 30 20 10 0 ppm
31
P NMR spectrum of compound 27
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'H NMR spectrum of compound 37
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# F3 OH V 145 Hid. # //D20//, 13C* 9/6/10.5; o o

\ \

# 2010-09-28 18:15:46 -0700 Juan Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V145HID/2/pdata/|

N

1D TopSPIN Multiplet Table

Number shift [ppm] J [Hz] M Conne%tlon Identifier
1 25.5879  20.5488 2 J(1,0)
2 7.6171 6.5209 4 J(2,0) ‘
1D TopSPIN Multiplet Lines Table }
} 7 A
Number Position [PPM]
1 25.6696
2 25.5062
3 7.6949 |
4 7.6405 |
5 7.5938
6 7.5394
T T T T T T T
35 30 25 20 15 10 5 ppm
D < o |~
— ™ ™ {0
n o o [=li[=}
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3C NMR spectrum of compound 37

# F30H V 145 Hid. # //D20//, 31P* 9/6/10.
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# 2010-09-28 18:44:44 -0700 Juan Bautista_2@JB-NBO1

# TOPSPIN Multiplet Table

# C:/Bruker/TOPSPIN/data/guest/nmr/V145HID/3/pdata/1

1D TopSPIN Multiplet Table

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

1 14.1599 74.6354 2 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM] |
1 14.3442
2 13.9756
A " " - "

T T T T T T T T T T T T T T T T T T T T T T T T
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 ppm

3P NMR spectrum of compound 37
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F4 OEt 1H NMR CDCI3
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# 2010-10-09 12:29:22 +0000 Juan Bautista@toshiba-user
# TOPSPIN Multiplet Table
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# C:/Bruker/TOPSPIN/data/guest/nmr/F4-OEt/1/pdata/1 o2 u\g =g 9 \FQ fﬂ 25 P,
NWn O ® NO ™MW oW M0 NO
1D TopSPIN Multiplet Table “m-Hso
H O A0 WM NN O
QeIccCSvooonnny S oo~
OO0 000O000000O0OO SIEMmON
Number Shift [ppm] J [Hz] M Connection Identifier - T A A A A 900090 %0 00 %0
1 1.3844 6.9809 3 J(1,0)
2 0.9746 7.3242 3 J(2,0)
1D TopSPIN Multiplet [Lines Table
I
Number Position | [PPM]
; on BRUKER
2 .3846
3 .3705
4 .9892
5 L9746
6 L9599
T T T T T T
2.2 2.1 2.0 1.9 1.8 1.7 1.6 ppm
|
If
T T T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 10 0.5 0.0 -0.5 ppm
o ©O el © o
@ < @ © <
~ i i — [}
—
1
H NMR spectrum of compound 28
# FA-OET # //CDCI3// , 13C* 8/10/10.
o~ © S ®wm 0 MW MO N
© o~ oo o~~~ - OIS T T SO0
G o R 5 RN
o o ~ [CRCRERERERE] m oM i
#12010-10-09 18:44:59 +O 0 uan Bautista@tos
# |TQPSPIN Multiplet Tabl
C:/Bruker/TOPSPIN/data/glest/nmr/F4-0EL T
1D TopSPIN Multiplet Tablg
Number shift [ppm] [Hz] M
1 55.8557 1sql2550 3 BRUKER
-18713114 2
2 63.8673 4206 3
-273900 2 !
3 35.3303 2Q 5488 2
4 16.4340 249333 5
1D TopSPIN Multiplet Linegdf|Table
R |
Number [PPM]|
|
1 96.351
2 95.114
3 93.8704
4 97.844
5 96.6009
6 95.356
7 63.785¢
8 63.7623
9 63.7312
10 64.0034
11 63.972
12 63.949
13 35.412
|14 35.248
115 16.480
16 16.4573
I I I I I I I I I I I I I I I I I I I I
9% 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

3C NMR spectrum of compound 28
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F4 OEt 31P NMR CCCI3

# 2010-10-09 13:37:33 40000 Juan Bautista@toshiba-user

# TOPSPIN Multiplet Table

# C:/Bruker/TOPSPIN/data/guest/nmr/F4-0Et/3/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 14.5446 74.7369 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.7292
2 14.3600
T T T T T T T T T T
45 40 35 30 25 20 15 10 0 ppm
31
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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# 2007-09-17 17:10:26 -0300 Juan Bau\tﬂ @jb/fpcol

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA150/2/pdata/1

1D TopSPIN Multiplet Table

m oo v o
Al O ~ o)
Number Shift [ppm] J [Hz] M Connection ) AR =
--------- ElE T
1 95.0887 146.6871 3 J(1,0) \

184.3798 2 J(1,0) & o9 99 ©
2 39.8634 21.0414 7 J(2,0) o —

3 34.8655 19.0649 2 3(3,0)

4 34.5082  19.4925 2 J(4,0)

5 16.9830  5.7555 4 3(5,0)

6 16.6245  5.6340 4 J(6,0)

1D TopSPIN Multiplet Lines Table

T T T T T T T T T T T T I
101 100 99 98 97 96 95 94 93 92 91

Y | _J

Rt
[CRERT

©

S

120 110 100 90 80 70 60 50 40 30 20 10 ppm
13
C NMR spectrum of compound 38
PMA150-31P
BRUKER
# 2010-04-08 17:25:40 -0700 Juan Bautista 2@JB-NBOL
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA150/3/pdata/1
1D TopSPIN Multiplet Table
|
Number shift [ppm] J [Hz] M Connection Identifier
1 13.2066 71.7100 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 13.3837
2 13.0295
Jk_,
T T T T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 10 5 -5 -10 ppm

3P NMR spectrum of compound 38
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PMA154-31P

_——14.75
——14.38

# 2010-04-09 18:33:27 -0700 Juan Bautista_ 2@JB-
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/PMA154/3/pda

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Co:

1 14.5688 74.6354 2

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 14.7531
2 14.3844

e i e A A A
28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10

3P NMR spectrum of compound 29
F5 OH PMA 157 /D20/ 1H NMR

# 2011-02-21 13:40:22 -0800 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmalS57rec/1l/pdata/l

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 1.3836 7.3419 6 J(1,0)
2 0.9402 7.3769 3 J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

4203
4055
3908
3761
3615
3469
9550
9403
9255

W T U WN
S

< ™
oo o

ocoo

\l/

T T T T T T
31 30 29 28 27 26 25 24 23 22 21 20 19 18 1.7 1

TR

'H NMR spectrum of compound 39

T T T
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F5 OH PMA 157 /D20/ 13C NMR..
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# 2011-02-21 13:48:35 -0800 Juan Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal57rec/2/pdata/1
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

U W N

Lotk aetsh o Laodi
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3C NMR spectrum of compound 39
# F-6 (OE)3 # //CDCI3//

331
917
949
060
656
576
37

558
2717
002
109
770
593
822
851
501
342
675

Ceeremmarnere Tane e 0o 2O ANegNNgrodNeRdrD
NETONN A TN ONE MO N M BRI IINLRIJSARS
HOO MM ®MOE™OWWYIWWL T T N PO OOONNNNNNNND QO
T ococococococoocoocooooo ddddddddddddddddd000
HoAd A A A A A A A A A A ’

Z
_
X
%
X

T T T T T T T T T T T T T
6.5 6.0 55 5.0 4.5 4.0 35 3.0

H

'H NMR spectrum of compound 30
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# PMA-156 - #1 #//CDCI3//, 13C NMR*
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3C NMR spectrum of compound 30
# PMA-156 - #1 # //ICDCI3//, 31P NMR

o ™
N @
R BRUKER
— —

# 2010-06-01 10:54:02 -0700 Juan Bautista 2@JB-NBO1

# TOPSPIN Multiplet Table

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

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]
1 15.2013
2 14.8327
T T T T T T T T T T
19 18 17 16 15 14 13 12 11 ppm

3P NMR spectrum of compound 30
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F6 OH PMA-158 # 1H NMR
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'H NMR spectrum of compound 40
F6 OH # PMA-158 # 13C NMR
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# 2011-02-21 13:48:35 -0800 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal57rec/2/pdata/l
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Jfentifier
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]
1 32.2061
2 32.0545
3 25.2727
4 25.2366
5 25.1933
6 25.1499
|
T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 ppm

3C NMR spectrum of compound 40
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F7 (OEt)2 (V 135, #3, F7) //ICDCI3// ,
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1H NMR 2/6/10.
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'H NMR spectrum of compound 31

F7 (OE1)2 (V 135, #3, F7) # //ICDCI3//, 13C NMR 2/6/10.

el

T
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N O~ o~ ™M = o OO T T TMO
~ o~ 0 0 m N o NN N O WO
o~~~ © © Mo m o NN N A
# 2011-02-22 15:45:34 -0800 an Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guedt/nmr/V13543F7/3/pdata/1
1D TopSPIN Multiplet Table BRUKE R
Number Shift [ppm] J [He] M Connection Identifier
1 33.2477 20.04b8 2 J(1,0)
2 22.8891 5.2118 4 J(2,0)
3 16.4294 2.70k6 5 J(3,0)
1D TopSPIN Multiplet Lines Tglple
Number Position [PPM]
1 33.3274
2 33.1680 b
3 22.9513
4 22.9124 !
5 22.8658
6 22.8269 :
7 16.4724 ‘
8 16.4490
9 16.4335 |
10 16.4083 [
11 16.3864
T 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
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F7 (OEt)2 # (V 135, #3, F7) # //CDCI3//, 31PNMR 2/6/10.

77
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

20 19 18 17 16 15 14 13 12 ppm

3P NMR spectrum of compound 31

# VvV 135 Hid. # //D20// , 1H 2/6/10.
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# 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

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

T T T T T T T T T T T T T T T
2.8 2.6 2.4 2.2 2.0 1.8 1.6 14 1.2 1.0 0.8 0.6 0.4 0.2 ppm

'H NMR spectrum of compound 41

21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

# Vv 135 Hid. # //D20// , 13Cc* 9/6/10.
o< %) o — O N O o <:‘f::><::f—j7
EEERS 3 Sa oo &
aa o o N o
# 2010-06-11 10:44:46 -0700 Juan Bautista 2678 kB01" o NN i

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135 C-13/%/pdatg/1

1D TopSPIN Multiplet Table

\

/|

\
Connectjion Identifier

Number  Shift [ppm] J [Hz) M
1 95.8901 144.5146 3 J(1,0)
-181.4433 2 J(1,0)
2 32.4223 19.6811 2 J(4,0)
3 22.9826 5.5124 4 J(3,0)

| w©

wn N

o o

1D TopSPIN Mulkipéet Lines Table
<

©

oo
Number Pasiition [PPM]

1 96.3237

2 95.1673

3 94.0137

4 97.7548

5 96.5988

6 95.4682

7 32.5005

8 32.3440 [

9 23.0484

10 23.0071 !

11 22.9620

12 22.9169

MMMWMM

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

3C NMR spectrum of compound 41

# v 135 hid. # //D20// , 31p*  2/6/10. oo ("><7

# 2010-06-04 14:40:50 -0700 Juan Bautista_2@JB-NBO1 ‘\/ BRUKER
|

# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V135HID/3/pdata/1

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 14.1169  72.1475 2 J(1,0)
@ N
o N
1D TopSPIN Multiplet Lines Table * <
54 —
o ~
@ @
Number Position [PPM] N N

T T T T T T T T T T T T T T T T T T T
85 8 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm

3P NMR spectrum of compound 41
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V149 /CDCI3/ 1H NMR F8 (OEt) 18/6/10.
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fjo‘c‘ ‘???????? # 2010-06-22 15:29:49 -0700 Juan Bautista 2@JB-NBO1
' o e # TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V1494#1/1/pdata/1
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identif1=#
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
2
3
4
5
6
I
2.2 2.1 ppm
I
I
1|
T T T T T T T T T T T T T T
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
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'H NMR spectrum of compound 32
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# 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 3(3,0)
4 16.4599 3.0612 5 J(4,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 63.7842
2 63.7618
3 63.7393
4 64.0014
5 63.9790

6 63.9565 I
7 33.3532
8 33.1959
9 23.0247
| 10 22.9873
| 11 22.9424
12 22.8974
13 16.5086

14 16.4787 |

15 16.4562
16 16.4337

17 16.4113

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
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14.77
14.40

# 2010-06-22 14:27:58 -0700 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V14941/3/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

)

T T T T T T T T T T T T T T T T T T T T T T
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

3P NMR spectrum of compound 32
V149HID /D20/ 1H NMR F8 OH 18/6/10.
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SSS8288R53 22 # ToPSPIN Multiplet Table
o o e OV O 9 O O ¢ /Bruker/TOPSPIN/data/guest/nmr/V149HID/1/pdata/l
1D TopSPIN Multiplet Table
Number Shift [ppm] J [Hz] M Connection Identifier
1 1.5080 7.9021 3 J(1,0)
2 0.7562 13.8536 2 | J(2,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]

.5238
.5076
L4922
L7701
L7424

G W e
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T T T T T T
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'H NMR spectrum of compound 42
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V149HID /D20/ 13C NMR F8 OH 18/6/10.
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g 224 a BE%R
# 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
|
|
I
T T T T T T T T
45 40 35 30 25 20 15 10 5 ppm

3C NMR spectrum of compound 42
V149HID /D20/ F8 OH 31P NMR 18/6/10.
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# 2010-06-23 17:54:28 -0700 Juan Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V149HID/3/pdata/1l
1D TopSPIN Multiplet Table
|
|
Number Shift [ppm] J 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
I I I I I I I I I I I
160 140 120 100 80 60 40 20 0 -20 ppm

3P NMR spectrum of compound 42
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PMA 160 - b //CDCI3// 1H NMR F9 (OEt)
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# 2010-06-15 18:52:09 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal60_b/1/pdata/l

1D TopSPIN Multiplet Table

YO~ O <O ® O
MMMMMNNN DO ©

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)

1D TopSPIN Multiplet Lines Table

o
o

o

Number Position [PPM]
1 1.6708
2 1.6574
3 1.6416
4 1.6267
5 1.6123
6 1.3806
7 1.3667
8 1.3523
9 0.8922
10 0.8788
11 0.8644
i
T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 ppm
o o ™ [T} 2}
5} S o © o
o~
1
H NMR spectrum of compound 33
PMA160 - b//CDCI3// 13C NMR F9 (OEt)3 o s
N O~ ~
See ™0
[l el ol o
# 2010-06-15 18:00:07 -0700 Juan Bautista_ 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/pmal60_b/2/pdata/1l
1D TopSPIN Multiplet Table
N <
Number Shift [ppn{\@ J [Hz] ?M Connection Identifier
1 63.8338  2.7227 3 3(1,0)
S -27.2517 =2 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 m
Number Position [PPM] | |
I
Fo
_
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
130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

3C NMR spectrum of compound 33
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PMA160 - b //CDCI3// 31P NMR

.20

15

___—15.58
T~—14.83

# 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~ 15} @
1D TopSPIN Multiplet Table o~ 0 o
— o S|
0 I ™
i 0 ~ o
Number Shift [ppm] J [Hz] M Connect t ‘D =4
™ ™ ™
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 |
I I I I I I I I I
45 40 35 30 25 20 15 10 5 ppm

3P NMR spectrum of compound 33

V153H 1H NMR M
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29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 12 11 10 09 0.8 0.7 06 ppm

I - - E
'H NMR spectrum of compound 43
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F9 OH V153H 13C NMR

o 3 + 33 = (‘.><7 ©
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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
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13
C NMR spectrum of compound 43
# F9 hid. # //D20//, 31P* 20/7/10, o
v\/ BRUKER
# 2010-09-27 15:27:11 -0700 Juan Bautista_2@JB-NBO1
# TOPSPIN Multiplet Table .
# C:/Bruker/TOPSPIN/data/guest/nmr/V153HID/4/pdata/l 7 &
1D TopSPIN Multiplet Table ﬁ E\‘
L] -
Number Shift [ppm] J [Hz] M Connectlorﬁ ‘ Identifier
1 13.9540 69.7462 2 J(l,D; ’7 -
|
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.1263
2 13.7818
T T T T T T T T 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 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 ppm

3P NMR spectrum of compound 43

28



F10 OEt 1H NMR CDCI3

NNNNNNNNN

9

i e

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011
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'H NMR spectrum of compound 34

F10-OEt /CDCI3/ 13C NMR 14/10/10. ;?

3.7

w

15 1.0 0.5

ppm

© o
© o o
(\1 wn
= o
: < —
# 2011-03-17 12:47:19 -0700 Juan Bautiscaj@&\ 501 o o
# TOPSPIN Multiplet Table © ®
# C:/Bruker/TOPSPIN/data/guefft /nmr/F100EtV157-14-10-10/2/pdata/1
1D TopSPIN Multiplet Table (
Number Shift [ppm] I (ffz) M Connection | Identifier
63.8803 3,17 3 J(1,0)
-27.8ffos 2 J(1,0)
2 33.2763  19.526 2 J(2,0)
3 22.9745 5.507 4 J(3,0)
4 16.4684 2. 933 5 J(4,0)
: |
1D TopSPIN Multiplet Lines Tfible |
Number Position [PPM] |
1 63.7967
2 63.7733
3 63.7422 I
4 64.0145
5 63.9911
6 63.9678
7 33.3541
8 33.1985
9 23.0406
10 22.9940 |
11 22.9473
12 22.9084 |
13 16.5150
14 16.4917
15 16.4683
16 16.4450
17 16.4217 ; ;
64.0 63.9 8
T T T T T T T T T T T T T T T T
95 90 85 80 75 65 60 55 50 30 25 20 15 10 5 0 ppm

3C NMR spectrum of compound 34
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31P F10 (OEt) CDCI3

.97
59

14
———14.59

1D TopSPIN Multiplet Table

Number Shift [ppm] J [Hz] M Connection Identifier
1 14.7835 74.6354 2 J(1,0)
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.9678
2 14.5992
UL
T T T T T T T
30 25 20 15 10 5 ppm

7

.12

3P NMR spectrum of compound 34

o~
oo
o~

W/

1.13

1

——1.46
1.1
1.14

_
=
AN
_
T0.69
0
!
c
A
m
!

# 2010-09-29 17:33:20 -0700 Juan Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V157HID/1/pdata/1l

1D TopSPIN Multiplet Table

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

1 0.7034 6.9809 3 J(1,0)

1D TopSPIN Multiplet Lines Table

Number Position [PPM]
1 0.7174
2 0.7037 |
3 0.6895
|
|
Il L
|
T T T T T T
25 2.0 15 1.0 0.5 ppm

'H NMR spectrum of compound 44
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# 2010-09-29 17:47:42 -0700 Juan Bautista 2@JB-NBO1
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/V157HID/3/pdata/1l

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)

.37

|
Number Position [PPM] |
1 32.4979
2 32.3390
3 23.2028
4 23.1667
5 23.1161
6 23.0728
__________________________ I
I I I I I I I I
45 40 35 30 25 20 15 10 ppm
13
C NMR spectrum of compound 44
o wn
T o
\l.‘ \l.
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)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mmmmm -
1D TopSPIN Multiplet Lines Table
Number Position [PPM]
1 14.4037
2 14.0500
I I I I I I I I I
40 35 30 25 20 15 10 -5 ppm

3P NMR spectrum of compound 44
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13GNMR Tetraethyl n-Propylidene-1,1-bisphosphonate

~ oo ©N®T©O MDA
383 m S835A888e
INENENEN] o o~ SNV WOmmnm
©© WV m oo BRUKER it ot § A
# 2011-11-02 17:06:05 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/V15p/2/pdata/l
1D TopSPIN Multiplet Table
Number shift [ppm] J [Hz) M Connection Identifier
1 62.7362 6.3578 2 J(1,0)
15.4404 2 J(1,0)
2 38.1515 133.5144 3 J(2,0)
3 19.1207 5.4496 3 J(3,0)
4 13.8809 6.8120 3 J(4,0)

1D TopSPIN Multiplet Lines Table

1 62.8228
2 62.7723
3 62.7001
4 62.6495
5 39.2131
3 38.1515
7 37.0898
8 19.1640
9 19.1207
10 19.0773
11 13.9351
12 13.8773
13 13.8267

WM«JM&ML um.nlju T TRTTTRON!
i M i

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

BC NMR Spectrum of compound 17

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

.84

\ \ \ \ \ \ \ \ \ \
50 45 40 35 30 25 20 15 10 5 ppm

3P NMR spectrum of compound 17
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3C NMR Spectrum of compound 18

35



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

P000 0
¥60€ "
Tvve "
908¢€ "’
€60L "
€6T6 °
7056 °
€196 -
¢S00 -
¢9€0
¢LYO
¢8L0 "
¢0cT”
CTET
6VST "
TS6T
eEvee
§€GC
798¢ "
VLTE "
0EVE "
8GG¢€ °
SceEV
LT9V °
8C6V -~

SEOT
80TT "~
T8ET
ELYT
0¢8T "~
8vTc¢”
ccee
S6v¢C’
69G¢
7200 "
€6¢0
G8€0 "
L9G0 "
¢STT
§cetl
¢T199 "
TV69 "
€CTL”
88¢.L "
0LvL”
66LL"

ANANNNNNNNNNNNNNNNNAAAA A AA

[ToNToRToRToRToRToRToNToNToNToRTo T RS S b S A S A

1ed

ERUE

T

T TT

B NS N NN

6

(ppm)

'H NMR Spectrum of compound 19

(2]

reve
pEBE "
Po6V -
a4'C
£EG89
E8CS
L€99
PTLL”
BG06 -
LLvS
ySic'’

OO NNNNT S < ©©

pLEE
PCly
.09 "

[o8e "’
pOOO -~
Bov9

~MNO© NN
M~~~ ©©©

1c0 91T —

DET "LET —

(ppm)

3C NMR Spectrum of compound 19

36



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

0NN
NNNNAAAAAA A A A A A AN
< ™~

1H NMR Tetraethyl n-Pentylidene-1,1-bisphosphonate

S T M S A A

1161.852
1143.697
1137.646
971.453
963.701

758.297
o
A
G
A
m
P

T

# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/v129/1/pdata/l

1D TopSPIN Multiplet Table

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

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 Multifplet Lines Table

Number Pos}tion [ppm]

3351
3231
a1 T T T T T
2747 20 19 18 1.7 ppm
2627 |
2384 | |
2263
2141
9231
9084
8937

COONNNNNNNNN

4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm
o W |
- o (=

'H NMR spectrum of compound 20

0.23
J

13C NMR Tetraethyl n-Pentylidene-1,1-bisphospho
n o N O N ] o) T O oMo A~ TN O
o~ O~ n < m ~ w0 w NN AN~ ™M Mmoo~
~ 0 N NN N ~ O um — 0w N 0w m
~~ o~ ©©©© IE' I;! l.' I“;IEE I;l Mmoo [ERSR NNN N o
# 2011-11-01 11:19:56 -0300 Administrator@JBR-01 © o 1 o
# TOPSPIN Multiplet Table ®w O
# C:/Bruker/TopSpin3.0/examdata/Vv129/2/pdata/l oo ae o oo~ N
JE QDo Ses
1D TopSPIN Multiplet Table ow = m T ana
© © 0 N ™ o M
o N Qoo e
- - - a oo fapeg
Number Shift [ppm] J [Hz] M Connection Identifier ‘ ‘ ‘ ‘
1 62.4155 6.6966 2 J(1,0) \\h/ \\k/
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)
I
1D TopSPIN Multiplet Lines Table
|
|
Number Posiftion [ppm] | L | |
1 62.5153
2 62.4626
3 62.3689
4 62.3151
5 37.7359
6 36.6743
7 35.6137
8 25.2336 T T T T T T T
9 25.1927 31 (30 29 |28 27 26  ppm
10 55 1537 62.6 62.4 ppm
11 16.3932 | |
12 16.3716
13 16.3432 i
14 16.3199
|
o

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

3C NMR spectrum of compound 20
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BC NMR Spectrum of compound 21

V 135, #4 /CDCI3/ 1H NMR Tetraethyl n-Heptylidene- l l b|sphosphonate

NNV 00D~ OO O Do OEONONAOVEOVOMNANNHAON =IO~ )T N~ OW I MM OO @~
bR i ot R R N I N R N A A A A A A A A L R M AR
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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/1
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
Number
T T T T T T T \ T
4.5 4.0 3.5 3.0 25 2.0 15 ppm

T W)

'H NMR spectrum of compound 22

oy

17.91
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# (V 135, #4) # /ICDCI3/ 13C NMR Tetraethyl n-Heptylidene-1,1-bisphosphonate
©ow N O~ ~Nwo
SRR D<o o ® =~
See NN = O w0
R RRERERS oo

e
\\\

% \

# 2011-11-02 18:19:47 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/V13544/2/pdata/l

1D TopSPIN Multiplet Table

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

1 62.4155 6.8224 2 J(1,0)

18.4927 2 J(1,0)
2 36.7636 133.2152 3 3(2,0)
3 29.0917 6.3571 3 3(3,0)
4 25.5230 5.2127 3 J(4,0)
5 16.3858 3.0414 2 3(5,0)

6.6042 2 3(5,0)

1D TopSPIN Multiplet Lines Table

Number Position [ppm]
62.5162
62.4619

_ |

80 75 70 65 60 55 50 45 40 35

3C NMR spectrum of compound 22

©
—

V 135, #4) /ICDCI3/ 31P NMR Tetraethyl n—HeptyIidenefl,lfbisphosphonaté

T T T T T T T T
60 55 50 45 40 35 30 25

3P NMR spectrum of compound 22
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V 148 #2 /CDCI3/ 1H NMR Tetraethyl n-Octylidene-1,1-bisphosphonate
© e 0000w NO O~ ©

A

.88
86

/O

S e I I

™N0.85

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

1D TopSPIN Multiplet Table

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

1D TopSPIN Multiplet Lines Table

1 1.3414
2 1.3273
3 1.3132
4 0.8769
5
6

T T T T T T T T
4.0 35 3.0

s W W

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

ppm

©wouwn o < o qwo T~ OM=OON O — o s <
ISESE B EORN © ~ &~ SN H O @0 n S 0N s Mo
~r~© I ENES RN ~ ©wn OO OOy @ D D D [CRERERT
~ © mmm MNNN NN —

——14.05

<E:

25
2
2
—22
1

<

W ', BRUKER |
(>

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

1D TopSPIN Multiplet Table

Number  Shift [ppm] J [Hz] M Connection Identifier
| 1 62.3917 6.7218 2 J(1,0)
18.8071 2 J(1,0)
il 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)
5 16.3756  2.9344 2 3(5,0)
5.8688 2 3(5,0)
1D TopSPIN Multiplet Lines Table
Number Position [ppm]
1 62.4936
2 62.4394
3 62.3433
4 62.2906
5 37.8225
6 36.7620
7 35.6993
8 29.1757 |
9 29.1269
I
y
Ml ol danedui
i
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 ppm
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H NMR Spectrum of compound 24
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3C NMR spectrum of compound 24
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Anal. Compond 21

| e VIUMULAD, TN

SUBMITTER
sk WML SN F o .
P.0. Box 2288 NO Aok, m
| Nereross. Georgie 30081 FOR CHARGE s
(770) 242-0082 BUPLICATES _mm,,_—_ 2% :-'-u
‘ — DA%
:?F:sscmurmaon NAME o ?‘
Single @ Oupiicate
Element Theory Found = ?
28.38 | 4741 roET i gl B
g e v e T
LT ) B "l
5 22 0 - MP [ P—
P \6 .64 OUR LAB DOES NOT _ﬁm—
PERFORM  |PHOSPHORUS|ARALYSIS, .%—"W—d——f,ﬁi__' o
Fax Prone_ S A IO

Anal. Compound 22.

Pt -~ iwua :

Element | Theory ' Found Single B Duolicata )
(5, 49,73 | H9.26 49.21
H 4,39 9.68 9.61
P 16,03 NOTE: CUR LAB DOES

NOT PERFORM PHOSPHORUS ANALYSIS.

Dos R BOE T S04

Ramares:

Anal Compound 23.



