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'H NMR of the di-sodium salt of compoufd in D,O
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NAME ImPOPIm_Na_EJD_080415 oo i E R o o
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080731
Time 15.35
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 51850 |4\ (P, (P, S
SOLVENT D20 N_P_O_P_N
NS 16 N~/ | I \=N
DS 2 ONa ONa
SWH 5081.301 Hz
FIDRES 0.098000 Hz
AQ 5.1020899 sec
RG 1625.5
DW 98.400 usec acetone
DE 6.50 usec
TE 297.0 K
D1 0.10000000 sec
TDO 1
e CHANNEL fl Y
NUC1 1H
P1 10.00 usec
PL1 9.20 dB
SFO1 299.7019490 MHz
F2 - Processing parameters
SI 32768
SF 299.7000000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 - (
21e] 1.00
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o O [ = n
o o (9] (=) — || (o3}
| — o S

10.0 9.5 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 ppm



3P NMR (proton decoupled) of the di-sodium salt@ipound7ain DO

Current Data Para rs
NAME ImPOPIm_Na_EJD_080415 3
EXPNO 20 5
PRCCNO 1 .
o
F2 - Acquisition Parameters (Tl
Date_ 20080731
Time 15
INSTRUM |
PROBHD 5 mm BBO BB
PULPROG zgpg30
TD 136248
SOLVENT D20 O O
NS 152 l&\ ] ||
i N-P-0-P-N
SWH 48661.801 Hz N~/ | | —
FIDRES 0.357156 Hz ONa ONa
AQ 1.3999982 sec
RG 14596.5
DW 10.275 usec
DE 6.50 usec
TE 297.0 K
D1 0.10000000 sec
di1l 0.03000000 sec
DELTA 0.00000000 sec
TDO 1
NUC1
Bl 7.00 usec
PL1 12.70 ¢B
SFOL 121.3207840 MHz
= CHANNEL f2 =
waltzlé
1H
PCPD2 100.00 usec
PL12 29.00 4B
PL13 120.00 dB
PL2 9.00 dB
SFO2 299.7011988 MHz
F2 - Processing parameters
SI 32768
SF 121.3207388 MHz
WDW EM
55B 0
LB 1.00 Hz
GB 0
Pe 1.40
A\

T
150 100 50 0 -50 -100 -150 ppm



3P NMR (proton coupled) of the di-sodium salt of gmuand7ain D,O

Current Data Parameters

o
NAME ImPOPIm Na_ EJD_080415 £
EXPNO 30 .
PROCNO 1 $
F2 - Acquisition Parameters e
Time~ 0083 NP b
INSTRUM spect NQ/N P-0 F|) N\/N
PROBHD 5 mm BBO BB-1H ON ONa
PULPROG zg30
TD 175176
SOLVENT D20
NS 32
DS 4
SWH 48661.801 Hz
FIDRES 0.277788 Hz
AQ 1.7999834 sec
RG 2580.3
DW 10.275 usec
DE 6.50 usec
TE 297.1 K
D1 0.10000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 31p
Pl 7.00 usec
PL1 12.70 dB
SFO1 121.3147177 MHz
F2 - Processing parameters
SI 32768
SF 121.3207840 MHz
WDW EM
SSB 0
LB 1.00 Hz ; . ; ;
GB 0
BC 1.40 =20.5 =21.0 =21.5 ppm
T T T T T T T
100 50 -50 -100 -150 -200 ppm



13C NMR of the di-sodium salt of compoufid in D,O

- ~
N-P-O-P—N
N | | —=N
ONa ONa
IEo)
e — — 1 F X
— o =
Current Data Parameters p x - © = =
NAME ImPOPIm Na_EJD_080415 o © o b, o 2
EXPNO 41 2 (: : — o ©
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080731
Time 23.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 10240
D8 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
RQ 1.8219508 sec
RG 2580.3
DW 27.800 usec
DE 6.50 usec
TE 295.0 K
D1 0.10000000 sec
dll 0.03000000 sec
DELTA 0.00000000 sec
TDO 1
== CHANNEL fl =

13e

8.00 usec

6.30 dB \

75.3671609 MHzZ -
= == CHANNEL f2 ==
CPDPRG2 waltzl6é Hz Hz
NuCc2 1H
PCPD2 100.00 usec
PL12 29.00 dB
PL13 120.00 dB
PL2 9.00 dB
SFO2 299.7011988 MHz
F2 - Processing parameters
81 32768
SE 75.3596627 MHzZ
WDW EM
SSB 0
1B 0.50 Hz
GB 0]
PC 1.40
L 1 I "
I Y
B B R B L R AR SRR A e R e T T EERERREEEas T Eana T BanEas T T Eama A T T BanEas T
200 190 180 170 160 150 140 1.30 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



ESI Negative mode MS and selective M@d MS fragmentation of compourith

[M-H]"
277.08

NL:4.49E6

1007 _ IMPOPIm_Na_inf#858-872 RT:
e Negative mode M 6.30-6.91AV: 15 T:-c ESIFullms
807 [80.00-350.00]
60—
40—
20— 99.10 299.16
- 8309, | 11894 15904 177.19 X )., 327:01 34473
0 NL: 8.63E5
o 1007 IMPOPIm_Na_inf#895-922 RT:
2 . . . 7.43-7.97 AV:28 T:-c ESIFullms2
s 807 Isolation and selective 277.00@cid30.00 [75.00-300.00]
S 60= fragmentation of negative
2 3 molecular ion with m/z 277
1) 40—
= 7
5 20—
2 E 127.33  159.01  190.80 227.89 276.96
0 78.96 NL:2.43E4
= ImPOPIm_Na_inf#961995 RT:
20000— ) . _ 8.87-9.64 AV:35T:-c ESIFull ms3
= Isolation and selective fragmentation 277.00@cid30.00 209.00@cid38.00
15000 of fragment ion with m/z 277 [55.00-300.00]
10000~
5000_ 209.04
7 142.99 191.12 \
0— I N I — I I —
100 150 200 250 300 350
m/z
~NH R =
A A
— 1 1l S O 0] S (@) . .
N—FI>—O—FI>—N/\| Z» /p—O—B—N/\,L -Z» p-o Negative mode fragmentation sche
OH © o] o ¥ g

Exact Mass: 276.99

Exact Mass: 208.95

Exact Mass: 78.96



ESI Positive mode MS and selective M&gmentation of compourita

NL: 1.23E7

IMPOPIm_Na_inf#1053-
1159 RT:10.89-11.68 AV:
107 T: + c ESI Full ms
[299.00-306.00]

NL: 1.53E6

ImPOPIm_Na_inf#1455-
1509 RT: 18.27-19.01 AV:
55 T: + ¢ ESI Full ms2
300.90@cid30.00
[80.00-325.00]

Positive mode fragmentation scheme

300.86
100
[} —
(&] |
= 80 »
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= N
=) 60
2 N
< |
o 40—
2 N
= 20|
o ]
0~ 232.91
1500000j
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1000000 fragmentation of positive
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500000
] 250.36
- 95.40 123.47 227.03 \ 273.50 300.91
0 e s e s e s st e st s Ottt S B
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Exact Mass: 300.99 Exact Mass: 232.95

Exact Mass: 232.95



'H NMR of the di-sodium salt of compouft in DMSO-d6/30

Cl

K\N—ﬁ;)\g—N/ﬁ
N/ =N

HDO

DMSO-d5

DMF

acetone

Current Data Parameters ONa ONa
NAME 070917 ImPCHCIPIm 2Na
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070919
Time 10.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 43208
SOLVENT DMSO
NS 16
DS 2
SWH 4990.020 Hz
FIDRES 0.115488 Hz
AQ 4.3294916 sec
RG 1625.5
DW 100.200 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 10.00 usec
PL1 9.20 dB
SFO1 299.7518511 MHz
F2 - Processing parameters
ST 32768
SE 299.7500055 MHz
WDW EM
SSB 0 -
LB 0.30 Hz
GB 0
PC 1.00
e tf
DMF
T T T T T T T I T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 )

W
o



3P NMR (proton decoupled) of the di-sodium salt@fpound7b in DMSO-d6/30

31P dec of final product

Current Data Parameters
NAME 070917 ImPCHC1PIm ZNa
EXPNO 20

PROCIO 1 _ _
F2 - Acquisition Parameters N §/N F|> FI> N\;N
Date_ 20070919 a

INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
™ 126514
SOLVENT DMSO
s 601
DS 4
SWH 4B661.801 Hz
FIDRES 0.384636 Hz
20 1.2999814 sec
RG 16384
DW 10.275 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
d11 0.03000000 sec
DELTA 0.00000000 sec
DO 1
CHANNEL f1
31P
5.00 usec
70 dB

121.3422374 MHz

CHANNEL f2 =
waltzlé
18
100.00 usec
25.00 dB
120.00 dB
9.00 dB
SFO2 299.7511990 MHz
F2 - Processing parameters
sI 32768
SF 121.3410240 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB o
PC 1.40

—

0.619

-50

-100

—1.50 ppm



3P NMR (proton coupled) of the di-sodium salt of gmuand7b in DMSO-d6/B0

31P of final product

O o< pte3 =

=~ L —~ k3]
Current Data Parameters (:I e “© 2
NAME 070917 ImPCHCIPIm 2Na ) ) <7 < <
EXPNO 30 = I 1 —~ \/
PROCNO 1 N—P P—N \

N/ | L \=N
F2 — Acquisition Parameters ONa ONa
Date_ 20070919
Time 11.47
INSTRUM spect
PROBHD 5 mm BBO BB—1H
PULPROG zg30
TD 126514
SOLVENT DMSO
NS 5601
Ds 4
SWH 48661.801 Hz
FIDRES 0.384636 Hz
AQ 1.2999814 sec
RG 18390.4
DW 10276 usee
DE 6.50 usec
TE 298.2 K
D1 0.10000000 s¢
TDO 1
======== CHANNEL fl ========
NUC1 31P
Pl 5.00 usec
PL1 12.70 dB
SFOl 121.3422374 MHz
F2 — Processing parameters
ST 32768
SF 121.3410240 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BE 1.40
i
T T
80 60 Hz

I T T T -
150 100 50 0 -50 =100 —1.50 ppm

ye3
o -
o



LCMS of the di-sodium salt of compoufith o Cl o
I/\ Il/kll /\l
N~ | L \=N
040825_ImPPCHCIPIm_Na_040909172926 9/9/2004 5:29:26 PM ONa ONa
RT: 0.00 - 12.99 SM: 38
NL:5.16E5
500000 nm=224.4-2254
] PDA
4000006 UV trace a't 225 nm 040825_ImPP CHCI
E PIm_Na_040909172
5 300006] 926
< |
=] |
200006
100006 9.25 9.90 10.88 11.19 11.99 12.80
1 032052  1.08 3.42 3.93 452 4.67 5.31 6.06 6.24  6.62
NL:132E6
3 m/z=410.90-412.57
120000&: F:+c ESIFullms
1000006 s MS
N MS Positive mode trace at 412 m/z 040825_ImPP CHCI
A 800000 PIm_Na_040909172
S 7 926
£ 600000]
400006]
200000
E 1.14 175 3.92 4.42 4.65 5.26 5.48 6.70 10.07 10.40 11.77 12.65
0 284 NL:4.2E5
400000 m/z=307.63-312.63
| . F:-c ESIFullms
- MS
3000001 MS Negative mode trace at 309 m/z
o a g 040825_ImPP CHCI
% B PIm_Na_040909172
& 2000067 926
= ]
100000
] 1.79 3.40 6.40 11.09 11.36
I e L L B T B B L o L B B B B e B LA AR A
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 75 8.0 8.5 9.0 9.5 100 105 1.0 115 120 125
Time (min)
+  411.99 M+H+2TEA]" NL: 1.18E6
1007 [M+H+TEA] [ | 040825_ImPPCHCIPIm_Na_040
90 512.21 . . 909172926#96-103 RT:
ESI Positive Mode Spectrum of 7b peak at 2.83 min 2.70-2.87 AV: 4 58: 7
. 80 2.40-2.53 ,3.12-3.31T: + ¢
g o ESI Full ms [60.00-1000.00]
h=]
S 60
<
< 50
2
2 a0
[
£ 30
20|
445.05
534.59 822.12
10 922.84
wozsizgar 1913, aweas | h%lagso0otnts a0z amoss |, | aozersiss || lswror ser1a®F% amse®™0Y  rmosyapge mier resss | U5 esess %G emse  sena0
309.13 NL: 2.51E5
2500061 040825_ImPPCHCIPIm_Na_040
1 [M-H]" 909172926#97-107 RT:
2000067 ESI Negative Mode Spectrum of 7b peak at 2.83 min 37322 A °38 10
] Full ms
1500061
1000067 [2M-H]"
] 119.15 618.87
500007 173.12
] 105.35 227,03 272.82 640.92
o |7, 144.98 || 107.58 77| 248.28| 34426 390.79 427.94 47191 507.26531.32  580.63 | | 66595691.75 71594 75551 806.07 834.39 901.49928.71952.76
L e e e T e e B o o e L L e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z

11



LCMS of the di-sodium salt of compouiid

040910_ImPCHFPIm_MeOH_25min_040910151220

.

NN,

F —=
0’0 [ n
PP

OH OH

9/10/2004 3:12:20 PM Exact Mass: 294.01

RT:0.00 - 12.20 SM: 3B

UV trace at 224 nm

NL:6.98E5

3.35
nm=2235-2245 PDA
600006: 040910_ImPCHFPIm_MeOH
S 4000067 _25min_040910151220
200000-] 9.95 11.76
1 030 4.11 447 474 548 593  6.65 6.92 8.20 9.25 10.92
01
3.32 NL: 191E6
3 . m/z=395.70-396.30 F: +c ESI
1500006 MS Positive mode trace at 396 m/z Full ms [60.00-1000.00] M'S
= E 040910_ImP CHFPIm_M eOH
§ 1000006 _25min_040910151220
§ |
5000004 2.72
3 1.95 3.87 4.64 8.14
0 3.35 NL: 101E6
10000061 : N _
MS Negative mode trace at 293 m/z gﬁﬁ-m 239131594-30“055'
%‘ i 040910_ImPCHFPIm_MeOH
$ 500000 _25min_040910151220
£ ]
. 2.70
1 4.01 9.16
07 T ‘ T ‘ ‘ T T ‘ T T ‘ T T ‘ ‘ T ‘ ‘ T T T ‘ T T ‘ T ‘
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (min)
M+H+TEA]" L :
[ ! 396.01 ESI Positive Mode Spectrum of 7c peak at 3.35 min NL: 1.06E6
1007 . 040910_ImPCHFPIm_MeOH_25mi
8 ] [M+H+2TEA] n_040910151220#115-129 RT:
s 807 3.16-3.54 AV: 8 SB: 12
gl 1 496,34 2.64-3.02 , 3.74-3.98 T: + C ESI
g 60] ‘ [2M+H+2TEA] Full ms [60.00-1000.00]
o i ;
£ a0 [M+H+3TEA]" 790.66  [2M+H+3TEA]
ks 1 .
] 891.20
LIPS 429.08 597.46 656,05 e -
: 10‘2 26 142 82 187 61 218 14 2?2‘“93 323 lo 368 06 ‘ L u‘\uﬂ‘46.38 o th \‘H 518 55 . 576 80\\“ 621 77 o ‘\‘u: i 723 ‘2\7\\\ \H [ ‘ %J\.%‘:”‘J‘.G ‘\ h.w\u b bl \\H“ i 9\O§u?8 966 91 il
o IM-H] 29310 NL: 7.39E5
] ESI Negative Mode Spectrum of 7c peak at 3.35 min 040910_ImPCHFPIm_MeOH_25mi
6000001 n_040910151220#117-126 RT:
3.243.46 AV:5SB: 6 2.25-2.36
. , 3.70-3.87 F: - ¢ ESI Full ms
400000 [2M-H]
: 586.89
200006 659.59
1 880.75
o] 11336 178.80 2213 57545 3153035262  406.62 448.66 50670 548.95 | 0911 | 687.45717.52 77251 827.76 |~ 918.46 97431
T T T ‘ T T T T ‘ T T 1T ‘ 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 1T ‘ T T T ‘ T T \ T ‘ T \ T ‘ T T T T ‘ T T ‘ I ‘ T ‘
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z
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'H NMR of the di-sodium salt of compoufd in DMSO-d6

1H of Na salt in dmso 9 mg in 0.7 ml
dmso-d5
Current Data Parameters = Cl —
NAME MYIV66_ImPCCl2PIm_Na N O O N
EXPNO 10 \ n n
PROCNO 1 NN P/N\//
o I Cl |
F2 — Acquisition Parameters
Date_ 20081017 ONa ONa HDO
Time 11.10
INSTRUM apect acetone
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 51850
SOLVENT DMSO
NS 18
Ds 2
SWH 5081.301 Hz
FIDRES 0.098000 Hz
AQ 5.1020899 sec
RG 1290.2
DW 98.400 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO i
======== CHANNEL f1 ========
NUC1l 1H
P1 10.00 usec
PL1 9.20 dB
SFO1 299.7019490 MHz
F2 — Processing parameters
ST 32768 (
SF 299.7000000 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
B 1.00
DMF
DMF
T T SR T T T T T T IR I B T g T T IR I B A T T *
8.5 8.0 7.5 7 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 ppm




3P NMR (proton decoupled) of the di-sodium salt@ihpound7d in DMSO-d6

31P dec of Na salt in dmso 9 mg in 0.7 ml

— -0.658

proton proton
. /4\ decoupled coupled
Current Data Parameters
NAME MYIV66_ImPCCl2PIm Na N
EXPNO 20
PROCNO 1 N\// @ o
0 0
F2 - Acquisition Parameters b i
Date 20081017
Time 11.13 Na < T
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
136248
SOLVENT DMSO
NS 454
DS 4
SWH 48661.801 Hz
FIDRES 57156 Hz
aQ 1.3999982 sec
RG 16384
DW 10,275 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
di1 0.03000000 sec
DELTA 0.00000000 sec
DO 1
= CHANNEL f2 ====
waltz16
18
100.00 usec
29,00 dB
120.00 dB
9.00 dB
SFO2 299.7011988 MHz
F2 - Processing parameters
s1 32768
SF 121.3207388 MHz
WDW EM
$sB 0
LB 1.00 Hz
GB 0
PC 1.40
J
J
ol VA R
~0.5 ppm -0.6 ppm
! i J p
! gl
T T T T T T I I I
150 100 50 0 —50Q -100 -150 ppm

14



LCMS of the di-sodium salt of compoufid

1190.0.0.63\c$\...\MYIV66_ImpCCl2pim_old
5 mg/mlin 20 mM TEAA

5/27/2009 6:00:40 PM

RT:0.00 - 12.97 SM: 3B =SS cl /4\
1.90 N/\\ O] 0 N UV trace at 225 nm NL:7.28E5
1 N\_N_I n_N_y/ nm=2235-224.5
600006 P P PDA
b I Cl1 MYIV66_ImpCCI2
g H H plm_old
2 400000 0 0
> ] Exact Mass: 343.94
2000007 1.09
1 o038 078 1.33 2.76 3.00 3.19 3.78 4.00 4.34 4.90 5.13 5.47 5.80 6.04 6.26 6.93 7.15 7.58 7.79 8.46 8.88 9.57 9.79 10.71 11.79 12.04 12.71
1.93 NL:2.00E7
| " m/z=
] MS Positive mode trace at 446 m/z 44429-44938 F: +
150000061 c ESIFullms
% B MS
5 100000061 MYIV66_ImpCCI2
= B pim_old
5000006
1 027 075093 1.60 2.68 3.02 3.453.64 3.92 445469 507 554 602 655 702 750 7.92  8.44 8.73 9.019.30 9.639.87 10.24 10.53 10.9511.28 11.71 11.95 12.56
0 1.95 NL:7.83E6
| . m/z=
. MS Negative mode trace at 343 m/z 34108-345.93F:-
60000067 c ESIFullms
2 b Ms
$ 4000000 MYIV66_ImpCCI2
£ i plm_old
20000061
] 0.48 0.82  1.34 2.42 2.803.09 3.423.61 423452 495 547576 6,00 6.33 6.81 7.097.28 7.71 8.098.32 8.518.84 9.27 9.65 10.27  10.83 11.3111.54 12.16 12.82
T T 1T ‘ T T 17T ‘ TT T 7T ‘ T T 1T ‘ TT T ‘ T T T ‘ T 1T ‘ TTTT ‘ T T 1T ‘ TT 1T ‘ TT 1T ‘ TT 17T ‘ T T 1T ‘ T T TT ‘ T T T ‘ L ‘ LI ‘ T T ‘ T 1T ‘ T 1T ‘ T T T ‘ L ‘ L ‘ L ‘ TT T T ‘ TT T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 100 105 1.0 115 120 125
Time (min)
;
[M+H+2TEA]
Do . . NL: 1.12E7
1007 [M+H+TEA]* ESI Positive Mode Spectrum of 7d peak at 1.93 min MYIVE6, ImpCCi2pim_ol
] d#76-87 RT: 1.84-2.06
® 80+ AV: 6 SB: 14 1.48-1.74
2 ] 44585 , 2.21-2.54 F: + cESI
3 - Full ms
5 60
2 ]
< i
2 B 993.28
8 407 649.34
[} -
o ] 892.46
20 179.78 568.61 " 916.67
] 467.75
1.142.52 202.78 239'12\ 26?84 31?‘88 36?‘8\8 432'70\‘“\ h ‘H\ 51?‘81 HH “\ ‘M 59\24461\9.\12 “‘6?‘2.‘66 I 72(%0\1 745.40 793.68 Il 84ﬁloi \87\025“\ 1 Mh \93\0.31 9(4‘26\\‘”‘“ 1\;\)2‘4.\32\\ 10\6&36
wa_ic w0 i e e b e i w b T | ) e b Tl I o [l FEIIY | T P YA L ! b b i PRI\ AR PPV | [APPTTRTO | FY’ Y PR | P Y PP O ol b TSI 1 PO P T AT Y SRR BTE
NL: 3.13E6
3000006 - . . MYIV66_ImpCCl2pim_ol
1 [M-H] ESI Negative Mode Spectrum of 7d peak at 1.93 min 447586 RT: 1.812.04
2500006 AV: 6 SB: 12 1.46-1.72
B , 2.18-2.42 F: - cESI
2000006 Full ms
1500006] [2M H] .
10000061 789.50
1 688.75
500000 708.83 761.56 1032'51%56 53
| a0 amoraoos 2maoamas | 1T P asew  sen  smoveesss smes ||l % e _sossmen | 0
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 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 T T ‘ T T T T ‘ T T T ‘
150 200 250 300 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100
m/z
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1H NMR spectrum of ApA sodium salt3ain DO

N
4
g 2 9 9 N
0-P-0-P-0-P-O-P-O
1H NMR of Ap4A Na salt in D20 batch 070420 o} S & & & o
OH OH OH OH
Current Data Parameters
NAME 070420_Ap4A
EXPNO 20
PROCNO 1
F2 - Acguisition Parameters
Date_ 20070531
Time 1327
INSTRUM spect
PROBHD 5 mm BBO BBR-1H
PULPROG zZg
TD 65536
SOLVENT D20
NS 16
Ds 2
SWH 6172.839 Hz
FIDRES 0.09415%0 Hz
jXe} 5.3084660 sec
RG 456.1
DwW 81.000 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO 1
= CHANNEL f1 =
1H
10.00 usec
9.20 dB
299.7518511 MHz
F2 - Processing parameters
51 32768
SE 299.7500000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BPC 1.00
[
# L L 1 P ey

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 BiuiB 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

af (] | Ly ~ ©
o || |© o | ||y
(=0 — o~ =



31p (proton decoupled) NMR spectrum of Apsodium salt3ain DO

M WOWONH—MS 0L L
M H WO NO W0 0N o0
O A NN S WH LW OO~
N N R
A A A AN NN NN
Current Data Paraneters [ e A
NAVE 070420_Ap4A | |
EXPNO 30 \\K\K / \ //j/% oy 0o~ o~ s o
PROCNO 1 \§/ \Z 2ose  Sd¥ns
F2 - Acquisition Paraneters AL BEaR
Date_ 20070531 Mmoo om [l el il
Time 12.50 TTTT RER
| NSTRUM spect [
PROBHD 5 nmm BBO BB- 1H k L / k ‘\ )
PULPROG zg \ '\\ \ /
TD 126514 ‘ A\
SOLVENT D20 ‘ ﬂ (
NS 94
Ds 4
SWH 48661. 801 Hz
FI DRES 0. 384636 Hz
AQ 1.2999814 sec
RG 23170.5
Dw 10. 275 usec
DE 6.50 usec
TE 298.2 K
D1 0. 20000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 31P
P1 5.00 usec
PL1 12.70 dB
SFOL 121. 3349571 MHz
======== CHANNEL f2 ========
CPDPR& wal t z16
NuUC2 1H
PCPD2 100. 00 usec
PL12 29.00 dB
PL13 120. 00 dB
PL2 9.00 dB
SFQ2 299. 7511990 MHz
F2 - Processing paraneters }U | ft
Sl 32768
SF 121. 3410240 Mz UK \/‘\ e W
WowW EM
SSB 0
LB 1.00 Hz J
ez} 0 -11 ppm ppm
PC 1.40

T . | .
200 150 100 50 0 =50 =100 -150 Ppm



31p (proto

Curre
NAMVE

EXPNO 20 N
PROCNO 1

n coupled) NMR spectrum of Mpsodium salt3ain DO

595

=22
~— =22,661

nt Data Paraneters
070420_Ap4A

SN 22,698

.

F2 - Acquisition Paraneters

Date_ 20070531

Ti me 12. 50

| NSTRUM spect
PROBHD 5 mm BBO BB- 1H
PULPROG 29

TD 126514
SOLVENT D20

NS 94

Ds 4

SWH 48661. 801 Hz
FI DRES 0. 384636 Hz
AQ 1.2999814 sec
RG 23170.5

DwW 10. 275 usec
DE 6.50 usec
TE 298.2 K
D1 0. 20000000 sec
TDO 1

——11.166
— —11.216

SFOL
F2 - Processing paraneters A
Sl 32768
SF 121. 3410240 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 k /ﬂ/
MW'J\/ \1'\(\,4‘“\/ 4N \‘“WU\N'
T T
-11 ppm ppm
! i | I [ il " ! L i i
Iy i { I’ I (g |
A ) L | | I ‘ I I l ‘[ | '
T T T T T T T T
200 150 100 50 0 =50 =100 —~1.54 ppm
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LCMS of ApsA, 3a

N
o o o <N
2 Q2 9 9
0-P-0-P-0-P-0-P-0
oJ 6 & & & Lo
070420_AP4A_TPcol_rif36 5/4/2007 9:15:19 AM
OH OH OH OH
RT:0.00 - 16.00 SM: 3B
10.88 NL:
1600008+ 1.61E6
140000 2605 POA
12000061 UV trace a.t 260 nm 070;1207Ap4
A_TPcol_rif
1000006 6
< 800000
600000
4000067
200000
E 1.10 4.05 5.01 5.40 5.986.17 870  9.33 9.81 10.10 10.55 11.7812.26 12.61 13.02 13.92 14.70 15.19 15.64
10.90 NL:
16000006 17287
] TICF: -
14000006 . ESI Full ms
E MS Negative Mode Total lon Current trace (130-1500) MS
12000008; 070420_AP4
~1oooooo& 15.27 15.60 A_TPcol_rif
2 .
£ 80000067 36
= . 1120 1188 1953 1311 13.73
60000081 1 g/ WL:13  1.86 235261286 327 3.70 418450 512537 574 630 6.80 7.08 753773 851872 942 9.83 y : 3
4000006
2000006
o+ — — — — — — — — — —— — — —— — —— —
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (min)
070420_AP4A_TPcol_r1361010-1028 RT: 10.84-11.00 AV: 19 NL: 3.31E6 [M-H]
F:-c ESI Full ms
835.20
3200006
3000006
2800006
2600006 ESI MS in the Negative Mode of Af peak at 10.88 min
24000061
22000061
2000006
218000067
Q
£ 16000001
1400006
12000067
1000006 973.50
8000007 857.09
600000
4000067
] 213.03 954.56
200006] ~ 164.73 275.01 879.08
o Ll ‘233 17 326.97367.23 417.40 488.34 518.45 559.19 600.43 641.69  709.58 763.10 797.95 ‘ b H“ 5.16 L 1031.52 1086.42 1134.89  1202.77 1294.571330.35 1403.27 1461.76
\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
150 200 250 300 350 400 450 500 550 600 650 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
m/z
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1H NMR spectrum of UgJ sodium salt3f in D,O

o} o}
HN NH
Durrant Data Parawaters )‘] f‘\/&
NAME 0690227 _LP4U_Na (0] N N (0]
EXPND 10 Il Il Il Il
= g g mem,
F2 - Acauisitian Parameters
mte_ 20050814 OH OH Exact Mass: 790.0 OH OH
Tina 10,05
ggz" S n.u:g:z: 1H NMR of UP4U Na salt. 080223 and 050217 in d2o
RULPAOB 110
m 65516
SALVENT 020
NS 16
) 2
BWH 6472.839 Hz
FIORES 0.094180 Hz
a 4. 3084660 §EC
G 4
™ B4.000 utes
0E B.00 usec
TE 300.0 K
D1 4,00000000 sec
=========z=== [HANNEL f] ============
NUC1 1H
A 14.00 usBC
At 0.00 d8
01 209. B8 4640 MHZ
F2 - Pracessing paraneters
51 3c768
5 259.4800000 MHz
WON EN
55B 0
i) 0.30 Hz
= 0 methanol
T 1.00
10 NNA plot parameters
X 26.50 cu
F1p 9.063 ppn
F1 2717.81 H1
F2pP 0.833 ppm
F2 248.81 Hz
PPMCN 0,31055 pon/cn
HZEN 93. 12425 Hz/em
aceton
-
M - I
rJ Ny LW
= <0 | s 1) <D n ful
[ - ~||e M| | b} | |@
B < a1 =N < <N
g - all« af |m - of lo
I T T T T T T T T I T T T T I T T T T T T T T T I T T T T T T T T T I T T T T T T T T T T I T T T T T T T T T I T T T T T T T T T I T
ppm 8 7 4] g 3 2 i
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31p (proton decoupled) NMR spectrum of Upsodium salt3f in DO

Current Oata Parareters
NANE 00227 _UP4LLNa
EXPNA E )

PROONG 1
F2 - Acguisition Poramctera 31F |i{H dec.) aof UP4U Na salt, 050223 and 050217 in d2p
Date_ 20050311
Tine 10.3L
INSTRUM spect.
PRIBHDO S nm Multinue
PULPROG 290530
™ 145380
SDLVENT a0
NS [-3]
s k-]
WH 48B4 BOL H
FIDFES 0.333348 H
AD 1.4000045 sec
AB 21642.3 [y —
oW 10.275 usec e SR
DE 6.00 usec 00 1
TE 4.0 K - howisition Rrawters 31F |1H dec.) of UP4U Na salt, 050223 and 050217 in 02D
m 0,10000000 sBc e~ T
111 0.03100000 EaC B 5 m e
112 0.00002000 Bec e s
Der =
5 ]
EEnans sseses B"Am 11 EEEmamssssmem msm,uﬁ .
NGt 3r -
] 10.00 ugec H s
LY 3.00 0B H T e
5FOL 124, 387429%5 W H 4. 1009002 e
H . 2t e
B . someomn ae
sessmssm=ss== [HANNEL {2 sssssssssss== L CHNEL 1 e
CROPRG2 wa]tziia w o e
LGS L ]
LR B1.00 UEEC o 1:::;52 "
2z 1.00 B o=t
L2 17.00 18 o 0% wac
pL13 17.00 d& el -
52 280, BBIISM Wiz M el
F2 - Proceaaing parameters g— pma:: EEEL
8l 768 o T
5F 121,30649%0 Mz 5 I
NDM EN H I
sa 9 J—
LB 1.00 K % i on
= 1.0 v E
ey w5
10 NNA plot parameters
CX £6.00 tm
FIP I%.431 ppn
Fa 1B261.40 W
Fep -250.429 ppn
F& -30400.41 H
NN 15.41760 ppr/cn
HZeM 1874.50779 Hz/on
T T T T
pom -10 -15 -20
I T T T T T T T T T I T T I T T T T T T T T T I T T T T T T T T T I T T T T T T T T T I T T T T T T T T T I T T T T T T T T T I T T T T T T T T T I
pam 100 50 0 -50 -100 -150 -200

-25
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31p (proton coupled) NMR spectrum of JUpsodium salt3f in DO

Current Data Porameters
NAME 00227 _LUP4UNa
EXPNG 20

PROCNG 1

F2 - Acquisition Paramctera 31P (protan coupled) NMR af UP4U Na salt, 050223 and 050217 in d2a

mate_ 20050311

Tane 10.14

INSTAUM spect

PRGBHO 5 nm Multinuc

PULPAOG 2530

™ 126514

SDLVENT azo

NS 53

s 4

WH 48564804 Hz

FIORES 0.384638 Hz

AR 1.2980814 sec

] 2860

™ 10.275 usec

DE .00 usec

E 0.0 K

m 0,10000990 BEC

mmmmmm e CHANNEL 11 —————

(T4} ap

P 10,90 uacc et ot

1 3.00 OB ama

501 134. 387436 WHZ e !
:‘;cnumun:unﬁggﬁma 31P (protan coupled) NMR af UP4U Na salt, 050223 and 050217 in d2a

F2 - Processing poranctera - et

sI 32768 s "

¥ 121.3934990 MHz Do )

"o N : =

et 0 B emain

L8 1.00 H H

BB [+ : 5% e

C 1.4 H 1. 2000009 e

10 N¥A plot parameters o 100 wiee

cX 26.00 Ch oo avmemw

FAR 450431 ppn [y —

Fa 18081 .40 Hz H .

F2P -230.429 pon = 5

Fa -30400.44 Hz 2 e

FPMCN 16.44769 pon/cm ® oo

HZEN 187480779 Hz/en N P
A £5% o
i) Pt

T T T T T T T T

ppm -8 -10 -12 -14 -16 -18 -2




LCMS of UpU, 3f

Up4U_NaSalt_29Apr08_080429155436

[0} (e}
) (.
O~ 'N (Ijl (ljl . N~ ~O
0o (Oh FI’ (Oh FI’ O- FI’ O Fl’ o o
OH OH OH OH
OH OH Exact Mass: 790.0 OH OH

4/29/2008 3:54:36 PM

RT:0.00 - 15.00 SM: 3B

5.57 NL: 2.00E6
2000006 nm=256.2-258.8 PDA
] Up4U_NaSalt_29Apr08
] UV trace at 258 nm 080429155436
15000001
5 1
< 1000000]
500006]
1 046077 120 194 2.62 2.81 5.25 6.09 648 6.85 7.848.08 844 10.1510.41 1087 11.4211.80  12.5713.00 13.36 13.82 1431 14.93
0~ 5.56 NL: 1.86E7
] miz= 787.62-790.59 F:
] - c ESI Full ms
15000000 . [250.00-1600.00] MS
] MS Negative Mode trace at m/z 789 Up4U_NaSalt_29Apr08
o ] 080429155436
‘210000006
S d
g i
5000000]
(;OMO 117 167 218246 2.91 3.51 3.834.08  4.604.97 5.39 5.876.32 6.63 6.99 7.62 7.838.07 8.55 8.84 9.27 9.58  10.17  10.88 1161 1218125312.97 1362 1411 1486
I e e e I e e o o B B e e e e e T e B e e LI I E e e e e e B e e o e et
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time (min)
Up4U_NaSalt_29Apr08_08042915548674-691 RT: 5.51-5.63 AV: 18 SB:39 5.36-5.48 , 5.67-5.84L: 1.12E7
F: - ¢ ESI Full ms [250.00-1600.00]
) 789.05 i
11000006 [M-H]
1000000€]
9000006 ESI MS in the Negative Mode of W peak at 5.57 min
8000006
70000061
> |
5 6000006
f=4 .
Q |
< 4
= 5000000
4000006
3000006]
2000006 811.02
] 861.65
10000062 889.66 1142.25
E 940.
J262.97 31381 1394.20  442.98474.10 526.77 507.78  661.10696.02 747.84 | 83301 | h“ o Ji., 98475 104143 111436 | 1158.40 1226.571264.76 1322.49  1384.83 1428.58 1476.971516.99 1599.22
\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\ \\\\‘\\\\‘\\\\‘\\ \\\‘\\ ‘\\\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
260 300 350 400 450 500 550 600 650 700 750 800 850 90 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1850 1600
m/z

23



Simulated fitting of an AA’XX’ spin system to theqeerimental'P NMR spectra of ApA and UpU (3aand3f, resp.):

JAA' =0.70

JIXX' = 14.87

JAX =17.00
JAX'=0.30
Vcentr = 21760.90
Wa = 2.00

Right-Hz = 21699.60
WdthHz = 138.78

JAA' =1.80
JIXX'=15.80

JAX =17.70

JAX' = 0.20
Vcentr = 27090.70
Wa =4.00

Right-Hz = 27049.50
WdthHz = 91.86

OH OH OH OH
0 Q
HN)J] f‘\NH
O)\N 0 0 N~ ~0
|1 1

I I
0-_[0~R-0-P-0-P-0-P-0— o
OH OH OH OH

OH OH Exact Mass: 790.0 OH OH
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'H NMR of APPCHCIPPA sodium saBcin D,O:

1 0.8
—~

Fs

0o

Il

x
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3P NMR (proton decoupled) of APPCHCIPPA sodium Sain D,O:
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3P NMR (proton coupled) of APPCHCIPPA sodium sadtin D,O:

{Lelu) T3 0

[H

[
@
-,
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LCMS analysis of APPCHCIPPA sodium s&k;
a) UV (top), MS Pos. mode TIC (middle), and MS Negde TIC (bottom) chromatograms:

RT:000-15.05 SM: 38
746 L
2000000 20266
Am=2503
2579 PDA
APPCHCIPPA
Na_040830

2800000
1500000
1400000
1200000

210000003

e00000]
500000
400000

2000003 Jads
036 062 116 147 166 219 2.39 268 292 340 380 508 578 612 _ 665 7.08 194 884 913 933 1003 1080 1148 1173 12.38

1203

L
15767

TICF +cES|
Full ms [
11000-
1600.00) 1S
APPCHCIPPA_
Na_040830

1035 1067 1113 281

674 919 945 977

1319 1345

637 688 14

Relaive Abundance

209 028 087

1600.00] MS
APPCHCIPPA
Na_040830

1420

1381 1466

845 gps 916 949 974 1007 1058 1546 1155 1226 1245 1316 v/\ﬁ\
b 058 Ny e

|\
PP N\i® sor 23 209 505 355 395 4 acs S ses “ﬂ%\/ \//—/\\/f A e e R,
{ L S B ANEE

603 110

223 308 2 \

Relative Abundance
g

Time (min)

b) Positive mode MS of APPCHCIPPA peak at 7.46 min

APPCHCIPPA_Na_040830 #231-235 RT: 7.46-7.58 AV: 3 SB: 7 7.18-7.37,7.71-7.94 NL: 1.88E6
T: +cESI Full ms[110.00-1600.00]
1070.94

[M+H+2TEA]*

1600000

14000007

12000004

10000004

Intensity

800000

600000
1171.20

400000 1193.53

200000

0113822 239.15 318.08 398.04 454.06 550.29 621,79 689.94 806,86 868.99  970.05
R S e g S L A g S B B S
200 300 400 500 600 700 800 900

m/z

¢) Negative mode MS of APPCHCIPPA peak at 7.46 min

APPCHCIPPA_Na_040830 #231-236 RT: 7.50-7.62 AV: 3 SB: 7 7.20-7.39,7.71-7.94 NL: 1.04E6
T: -cESI Full ms[110.00-1600.00]
867.15

100000 [M'H] )

90000

1092.82

bsalul .H‘n ‘ 1\‘ 1291.30 1438.62 1598.34
e s s s s ey ey e e
1000 1100 1200 1300 1400 1500 1600

800000

700000

600000

50000

Intensity

40000

30000
889.09
20000 119.02

10000 178.83 1005.18

224.65 326.90 520.19 571.04  680.30 833,18 | | 956.97 ' | 112579 120965 128083  1383.54 145189 1592.36

T T L e e T Tt Tt 7
500 600 700 800 900 1000 1100

T T T T T U UL U T |
200 300 400 1200 1300 1400 1500 1600



'H NMR of APPCHFPPA3eas the tetrabutylammonium salt in@

Current Data Parameters
NAME 040910TBA1_APPCHFPPA_TBA

EXPNO 20

PROCNO 1

F2 - Acquisition Parameters

Date_ 20041018

Time 14.17

INSTRUM spect

PROBHD 5 mm Multinuc 1H NMR of APPCHFPPA Bu3N salt batch IY040910TBA1 in D20

PULPROG 2930

™ 74072

SOLVENT 020

NS 8

0s 2

SWNH 6172.839 Hz

FIDRES 0.083336 Hz

AQ 5.9998822 sec

R6 40.3

N 81.000 usec

DE 6.00 usec

TE 300.0 K

D4 1.00000000 sec

m======== === CHANNEL f{ =============

NUC1 1H

P1 14.00 usec

PL1 0.00 dB

SFOL 299.9418523 MHz

F2 - Processing parameters

51 32768

SF 299.9400000 MHz

NDW EM

558 0

LB 0.30 Hz

5B 0

PC 1.00

1D NMR plot parameters

CX 26.50 cm

FiP 16.466 ppm

F1 4938.67 Hz

Fap -4.115 ppm

F2 -1234.17 Hz

PPMCM 0.77661 ppm/cm

HZCM 232.93735 Hz/cm

—
— ( .
ol oy P (V7 A —H J’ 4

= @al|= o [Te] v|o|w| |affm])|m afo|m||~ ~
2 oo =] 5] a|o|af (ofm]|o 3" k=1 s'l k=) <
£ <||< a IS <|<|<| ||| slalalle| |5
5 a al|lm <
ppm 14 12 10 8 6 4 2 0 -2



3P NMR (proton decoupled) of APPCHFPF3 as the tetrabutylammonium salt in@@

31P NMR (proton decoupled) of APPCHCFPPA Bu3N salt batch IY040910TBA1 in D20

Current Data Parameters
NAME 040910TBA1_APPCHFPPA_TBA
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters

Date_ 20041018
Time 14.58
INSTRUM spect
PROBHD 5 mm Multinuc
PULPROG zgpg30
1 126514
SOLVENT d2o
NS 24
DS 4
SWH 48661.801 Hz
FIDRES 0.384836 Hz
AQ 1.2999814 sec
RG 16384
DW 10.275 usec
DE 6.00 usec
TE 300.0 K
D1 0.10000000 sec
011 0.03000000 sec
g12 0.00002000 sec
s=========== CHANNEL f{| ====ss=s=====
NUC1 3P
P 10.00 usec
PLY 3.00 dB
5F01 121.4117167 MHz
============ CHANNEL f2 ====ss=======
CPDPRG2 waltz1b
NuC2 1H
PCPD2 80.00 usec
PL2 0.00 aB
PL12 16.00 dB
PL13 17.00 dB
5F02 299.9411998 MHz
F2 - Processing parameters
51 32768
8F 121.4177880 MHz
WDW EM
558 0
LB 1.00 Hz

T T T 5B 0

0 -5 -10 PC 1.40
1D NMR plot parameters
CX 20.00 cm
FIP 150.387 ppm
F1 18259.60 Hz
FeP -250.393 ppm
F2 -30402.20 Hz
PPMCM 20.03899 ppm/cm
HZCM 2433.09009 Hz/cm




3P NMR (proton coupled) of APPCHFPP2e as the tetrabutylammonium salt in@@

31P NMR (proton coupled) of APPCHCFPPA Bu3N salt batch IY040910TBAL in D20

I
ppm 100 50 0 -50 -100 -150

Current Data Parameters

NAME
EXPNO
PROCNO

30
1

040910 TBA1_APPCHFPPA_TBA

F2 - Acquisition Parameters

Date_ 20041018
Time 14.44
INSTRUM spect
PROBHD 5 mm Multinuc
PULPROG 2930

1 126514
SOLVENT d2o

NS 157

DS 4

SWH 48661.801 Hz
FIDRES 0.384836 Hz
AQ 1.2999814 sec
RG 2580.3

DW 10.275 usec
DE 6.00 usec
TE 300.0 K

D1 0.10000000 sec
============ CHANNEL f{ =====s========
NUC1

P1 10.00 usec
ALY 3.00 aB
5F01 121.4117167 MHz
F2 - Processing parameters
51 32768

5F 121.4177880 MHz
WDW EM

5SB 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

CX 20.00 cm
FIP 150.387 ppm
F1 18259.60 Hz
FopP -250.393 ppm
Fe -30402.20 Hz
PPMCM 20.03899 ppm/cm
HZCM 2433.09009 Hz/cm
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LCMS of APPCHFPPA sodium saie

040910Na_APPCHCFPPA_Na 9/29/2004 5:12:48 PM

RT: 0.00 -15.02 SM: 3B

6.15 NL:
2000000 205E6
| nm=259.5-260.5
1500000-] UV trace at 260 nm PDA
. 040910Na_APP
S ] CHCFPPA_Na
< 1000000
500000
o] 070 1.13 1.40 1.89 2.34 4.24 4.49 5.36 5.77 7.15 8.76 9.10 10.07 10.82 1201 1275 1332 1420 1477
6.11 NL:
- 136E7
7 TICF:+c ESI
10000000 MS Positive mode Total lon Current trace (130-1600) Fulms MS
> - 040910Na_APP
‘5; ] CHCFPPA_Na
g .
= 50000004 928 060 112 158 203 275 3.33 3.59 3.98  4.63 5.14 5.40 6.95 7.65 7.98 ggg 8.95 947 1017 10.69 11,07 1261 1299  13.69 1414 1472
6.15 NL:
! 4.63E6
4000000 . TICF:-cESI
3 MS Negative mode Total lon Current trace (130-16100) Fulme MS
> - a_
2 30000007
@ = CHCFPPA_Na
2 . 12.07 1245 13.35 13.92 -
B 8.92 9.50 10.27 10.79 11.17 14.24
2 5000000 344 369 4.27 454 5.24 550 6.99 750 789  8.54
1000000
R 5 s o e s e B B s s B s st Bt By s s s B B s s Bt B B S BBy B B B B N S N s S S s S R R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time (min)
1054.84 . NL: 2.57E6
1007 [M+H+2TEA] 040910Na_APPCHCFPPA_Na
. #185-195 RT:5.98-6.30 AV:
804 . 6 SB: 10 5.70-5.89 ,
g 5 ESI Positive Mode MS Spectrum of 6.49-6.88 T: + ¢ ESI Full ms
= . [110.00-1600.00]
= ]
g 0] AppCHCFppA peak at 2.83 min
3 ]
< i
2 40
< 7 +
s . [M+H+3TEA]
20 1154.71
.. 18642 26289 34835 41802 49194 539.26 663.06 74209 85331 95415 102701 ] 110887 131703 126675 1331.73 140621 152925 158121
0 851.13 NL: 1.34E6
. i 040910Na_APPCHCFPPA_Na
1200000 [M-H] #186-196 RT:6.02-6.34 AV:
3 6 SB: 8 5.72-5.92 , 6.49-6.82
1000000 . T:-cESIFull ms
] ESI Negative Mode MS Spectrum of [110.00-1600.00]
800000 AppCHCFppA peak at 2.83 min
600000
400000
200000
0; _ 179.06 27283 327.93 =~ 42569 50431 576.84 640.89 745.89  826.22 _ 98952 | 1067.09 1135.06 1211.00 1276.80 133547 1416.07 1481.47 1599.69
I L L L L L L L L L L D L L L L L L L L L S ) N O ) R B B B O L L T
200 300 400 500 600 700 800 1000 1100 1200 1300 1400 1500 1600
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'H NMR of AP(S)PPP(S)A sodium saBb in D,O:

7.5 mg in 0.7 ml d2o
MeOH
Current Data Parameters
NAME ApSpppSA_Na_MYIV164
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100421
Time 17.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 51850
SOLVENT D20
NS 45
Ds 2
SWH 5081.301 Hz
FIDRES 0.098000 Hz
AQ 5.1020899 sec
RG 1625.5
DW 98.400 usec
DE 6.50 usec
TE 295.8 K
D1 0.10000000 sec
TDO 1
Pl 10.00 usec
PL1 9.20 dB
SFO1 299.5719490 MHz
F2 - Processing parameters
SI 32768
SF 299.5699822 MHz acetone
WDW EM
SSB 0
1B 0.30 H
= ;= TEA
PC 1.00
Jf 4/’ - Ir s S
M\ e Lj JIxL*ﬂ e i A
T T [ v T e [ T T [ T T J I |3
10.5 10.0 9.5 9.0 .5 .0 5.0 3.5 3.0 2.0 1.0 0.5 ppm
J ) L
[Sp3 [t} {en? AN | fted f=o] Aol fon) [ B (Ee} w
oo = | =} N |~ ||| [
ol N N |~ D‘ < D‘ o N [ <o




31p (proton decoupled) NMR of AP(S)PPP(S)A sodiurh 8alin D,O:

YW O
Current Data Paraneters 3@;&3 2:?‘3?&
NANVE ApSpppSA_Na_ MYl V164 aHooo Clle
EXPNO 20 — == INESENEN| © O DO
PROCNO 1 T e LeR2T 5382
O N ™M . . .
F2 - Acquisition Paranmeters \\\ /// \\ / o e il
Dat e_ 20100421 N / S O Gk [+ T =
Time 17. 47 53322 TTTT
| NSTRUM spect
PROBHD 5 nm BBO BB- 1H J ‘ J
PULPROG 2gpg30 / /
TD 136248 \ /
SOLVENT D20 ﬂ / W r
NS 185
Ds 4
SVWH 48661. 801 Hz
FI DRES 0.357156 Hz
AQ 1.3999982 sec
RG 23170.5
Dw 10. 275 usec
DE 6.50 usec
TE 295.3 K
D1 0. 10000000 sec
di1 0. 03000000 sec
DELTA 0. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 31P
P1 7.00 usec
PL1 12.70 dB
SFOL 121. 2684058 MHz
======== CHANNEL f 2 ========
CPDPRG2 wal tz16
NuUC2 1H
PCPD2 100. 00 usec
PL12 29.00 dB
PL13 120.00 dB
PL2 9.00 dB
SFO2 299. 5711070 MHz
F2 - Processing paraneters
Sl 32768
SF 121. 2684187 MHz
WowW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
i
T
ppm -26 ppm
|
Liad I
i m g i
T T d T T T ¥
200 150 100 ~150 ppm
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Separation of the three diastereomers of AP(S)PRPBb by reverse phase ion-pairing chromatography:

N\> </N
N g 9 ¢ @ N
0-$-0-P-0-P-0-F-0
o SH OH OH SH
OH OH Exact Mass: 868.00 OH OH
1190.0.0.63\c$\...\ApSpppSA_MYIV164_Na 412212010 6:37:19 PM
RT:0.00 - 54.98 SM: 3B
22.26 NL:3.61IE5
9 nm=255.9-2611
300000 PDA
— ApSpppSA_MYIV
] UV trace at 258 nm 4 Na
2 200006 26.05
S i
1000064 19.40
E 1.30 3.04 3.70 5.74 6.38 8.38 10.20 11.8m3.15 14.15 16.63 17.53 28.34 30.35 32.29 34.86 36.32 37.70 39.47 40.93 42.50 44.6545.53 48.35 49.82 51.62 52.51 53.86
0 22.30 NL:5.53E6
m/z=
50000001 1068.74-1074.09 F:
-.4000006" +c ESIFullms
2 e MS
230000061 MS Positive mode trace at m/z 1071 AbSpppSA_MYIV
£2000000{ B4_Na
1000006
1.60 3.75 5.13 5.79 7.017.62 9.25 10.83 12.51 14.70 15.91 17.33 28.44 30.1031.1232.5833.43 35.35 36.77 38.03 40.19 41.61 43.42 44.98 46.6547.61 49.88 51.93 53.68
0 2227 NL: 37386
] m/z=
3000006] 864.88-869.59 F: -
= | . c ESIFullms
z 3 26.05 MS Negative mode trace at m/z 867 s
I 2000006 ApSpppSA_MYIV
£ E 64_Na
1000006 18.45
o] 086152 3.16 459 607 805007 1085 1233 14.111533 16341782 20.40 23.88 2857 29.62  32.00 3391 35.83 36.80 3876 39.97 41.93  44,1045.2146.32 48.29 49.20 51,51 52.41 54.01
T e T L T B e e e T T T e e e TR A e e e L B e e e e B e e e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Time (min)
+ +
100+ [M+H+2TEA] 1070.79 [M+H+3TEA] NL: 2.26E6
- 1171.48 ApSpppSA_MYIV164_Na#
1 : 862-893 RT: 21.95-22.70
3 80 AV: 16 SB: 22
£ 1 i 21.24-21.67 , 23.96-24.56
£ ] .
g ESI Positive mode MS 21242167 | 23
5
3 ] of ApSpppSA peaks
Q q +
£ [M+H+4TEA]
z 1 1271.85
20 +
] M+H+TEA 1193.51
] 401.58432.79  491.85 1157.58 1293.86
Ao 31097 3644380008 TR T )L 53386567.73 617.62649.44678.16 723.12 | 80353840.55868.76 932 97°vv* | 10585 1 T s 129 137117 142807  1488.39 154550 1508.67
867.04 NL: 1.58E6
E ApSpppSA_MYIV164_Na#
1400006 - h 862-895 RT: 21.93-22.72
| [M H] AV: 17 SB: 17
1200008y . 21.12-21.45 , 23.40-23.91
10000061 ESI Negative mode M o eEs) Ful me
800000 of ApSpppSA peaks
6000007
400006]
200000 ] 888.97 983.71
1271.05 316,36 376.95 43321  492.03 522.03 575.20 621.07 659.44  723.13 775.69 8449 | 925.23 1027.72 1103.431142.55 1198.50 1244.45 1296.48  1358.74 1415.21 1474.901511.51 1550.14
£ e e e e A o B e e R = T e
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
m/z
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'H NMR spectrum of AP(S)PCHCIPP(S)A sodium saitjn D,O:

Current Data Param

NAME 1¥3-3-1y3
EXPND N N
D Cl 4
PROCNO 1 > o 0% o ¢
N 0. 0.0.1 PN
FI, FI,)\;._I" o} 5 0. N
F2 - Acguisition Paramzters &4 OH OH éH
Date_ 20030214
Time 11,44 OH OH  EyactMass: 899.08 ©H OH
TNSTHUM spect 1 7 "HC1P 11 1+ 1 20 i3 e an s By
e e 1H NMR of APsSPCHCIPPsA sodium salt in D20, be y3-3 and 1yd
PULPROG 2930
0 31474
SOLVENT D20
NG 16
Ds 2
Shi 4496401 Hz
F1DRES 0.142861 Hz
AQ 3.4999599 sec
RG 362
oW 111.200 vsec
[1]3 6.00 usec
TE 300.0 K
D1 0.10000000 sec
CHANNEL f1 =============
NUC1 iH
Py 14.00 usec
PLY - 0.00 dB
SFDI 3000518529 MHz
F2 - Processing parameiers
81 32768
SF 300.0500025 MHz
WOH EM
SE8 0
LB 0.30 Hz
B Q
PC 1.00
4D NMA piot parameters
€x 26.50 cm
F1R 10.086 ppm
F1 3026.36 Hz
Fap -0.1B4 ppm
Fa2 -85.39 Hz
PPMCM Q.38757 ppm/cm
HZCM 116.29063 Hz/cm
,/(
# . g 25
W e ; .ok J UM
| | \ | |
\ | \ {
= \'3‘|’ =] o w mf
b o1 S} od m ~
: B = 1=l F"
e A L S b LI O i T i = =TT S R B S A R IO R B T T
pom 3 B 4 3 2 1




31p (proton decoupled) NMR spectrum of AP(S)PCHCIPREdium salt3d in D,O:

a Par

Phosphaorous NMAR (proton dec )aof APsPCHCIPPsA sodium salt in D20, batches 1y3-3 and 1y3-7

F2 - Acouisition Parameters

Date 20030214
Time 12.10

INSTRUM spect
PROBHD 5 omm Multainuc
PULPROG 3
- o_O CI0 o
SOLVENT 0,919,9
o o\é,o\?,l\é,o\e,o
0s 4 SH OH OH SH

" » ;
I AL OH OH  EyactMass:899.98 ©H OH
G 1.3468148 sec
ac 206425
oM 20 550
DE 6.00 ¢
TE 3000 &
D1 020000000
011 0.03000000

d12 0.00002000 set

- ——ooo= CHANNEL f1 ====—-=-===— -

NUCH 1P

Pe 3.50 usec

PLY 3.00 6B

5F01 121 4621189 MHZ

= == CHANNEL 12

CPOPRGZ waltzig

NUc2 tH

PCROZ B0.00 usec |
pLZ 0.00 0B |
PL12 15.14 dB

PL13 17.00 dB

SFa2 300, 0512002 MHz | |
F2 - Processing parameters (|

s1 32768 |

SF 121.4623160 MHz 1
WKW EM I
58 0 l\
LB 1.00 Hz Ww \

PC 1.40 T o R R ey - T T T

3 30 e 0 15 1 :

10 NMR plot parameters

cx 26.50 cm
Fip 100.190 ppm
12169.36 Hz
gpm
Hz

aam/cm

918.14722 Hz/cm




31p (proton coupled) NMR spectrum of AP(S)PCHCIPP(S)dium salt3d in D,O:

Current
NAME
EXPNO
PRACNO

F2 - Acquisition Parameters

Date_ 20030214
Time 11 .96
INSTRUM spect
PROBHO Somm Multint
PULPROE

0

SOLVENT d4éu

NS 4p4

os 4

SWH 24330 900 Hz
FIDRES 0.371260 Hz
G B sec
ARG

oW J usec
0E ) usec
TE K

01 020000000 sec

== CHANNEL 1 ===

P3 3.50 usec
PLY 3 00 o8
SFOY 121 4623868 MHz

F2 - Processing parameters

81 32748
5F 121.,4623160 MHz
WOW EM
558 a
LB 4.00 Hz
68 0
BC 1.40

10 NMR plot parameters

cx 26.00 cm
FIR 100.000 ppm
Fi 12146 .23 1z
Far -100 000 ppm
e -12146.22 Mz
PPMCM 7 69231 pgm/cm
HZCM 934.32544 Hz/cm

{proton coupled)

of APsSPCHC1PPsA sodium salt in D20

NH
N A
cl & N
o o0fo o
o\ﬁ;/o\ﬁ;kﬁ;,o\ﬁ;/o N
$H OH OH sH
OH OH OH OH

Exact Mass: 899.98

|| I
\ | A I ﬁw
P TR P /\/",’u\,d‘-f'*v'ﬂ\\[/\ M,w.mw,« ﬂr"m'f,W*w‘r«wawwﬂm“vMWW*’W‘J"\W‘WW“ w,,,w““'w“wm” P
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Separation of the four diastereomers of AP(S)PP®&®)A,3d by reverse phase ion-pairing chromatography: ., N,
N@Q 020919090 @@
k ° 7' SH OH oH s O

OH OH " Eyact Mass: 899.98

OH OH

iy3_7-f15-25-p4-APsPCHCIPPsA_resin_co... 3/6/2007 11:50:49 AM
1 ul of ImM sol in 20mM TEAA

RT:0.00 - 16.00 SM: 3B

10.19 NL:2.98E5
e nm=256.9-2615 PDA
] iy3_7-115-25-pd-
2000064 UV Trace at 258 nm APSPCHCIPPsA_resin_col
] _p¥o6
2 ]
=}
1000067
] 301420 475512 576 6.15 679700 7.72 842875 937 12.78  13.44 14.07 14.5415.05 15.42
o 0.06 NL: 8.81E6
800000§ TIC F:-c ESIFullms
] 0.97 MS Negative mode Total lon Current trace (130-1608) 10.22 1977 11.78 15.15 15.51 iiéofgjsﬂsgg-ggl Ms
2 Y ; 11.43 14.79 L !
26000006]
g a 1.20 2.012.23 278 3.12 3.54 3.84 4.49 512 5.60 6.25 6.55 7.03 7.72 8.04 8.39 9.17 941 X 12.18 12.81 13.54 13.96 ApP]stFéCHCIPPsA_resm_col
£ 40000007 -
2000006
h 10.21 NL:8.77E5
.| m/z=896.77-903.95 F: - ¢ ESI
8000064 . Full ms [120.00-1500.00] MS
> 6000001 MS Negative mode trace at m/z 899 i¥3_7-{15-25-pa-
‘g‘ . APSPCHCIPPsA_resin_col
g 400000 _p¥oe
200006
J0.05050 1.111.41 1.84 2.072.48 2.99 352 3.914.19 474 543 623 6.47 7.007.22  7.86 8.41 8.68 9.039.33 9.98 12.62 13.42 13.74 1415  14.93 15.82
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 T ‘ T T T T ‘ T T T T ‘ﬂ 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 ‘
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (min)
iy3_7-115-25-p4-APSPCHCIPPsA_resin_col_p1##59-979 RT: 10.11-10.33AV: 21 SB:23 9.88-9.97 , 10.42-10.5%IL: 2.79E5
F: ¢ ESI Full ms [120.00-1500.00]
898.89
26000067
2400067
220006y ESI Negative mode MS of ApSpCHCIppSA peaks
2000001
1800067
1600061
z g
140006
g -
1200007
100006
80000
600004 920.83
1 1037.10
400007 936.81
] 1017.93
20000 150.89 448.87
1, ‘ 21% 23 941 96 32? 80 361.06 495" ‘74 5‘4‘3 82 592.13 637 89677.05 754.91793.76 835,95 878. 80‘ ‘ Hh 52. “ ‘ ‘M " H‘ 1955 64 111‘6 85 1‘21‘5 721252.98  1334.24 1304.67 1430.81  1499.74
O uu w‘h\wm“m Luat ol hm NI TR P \Hh [T A o il g o b bl mmhmm I m HHH Ja. mmuumm um a1 e m 1 bt 0 g B bt 10 mmm Al \ bt H L. | il i i bl Hmhmmm umm ™ hm \mm\ T P A S R Y A RO | I PR TR BT T Ty R TR
‘\\\\‘ \‘\\\\‘ \‘\\\\‘\\\\‘\\\ \\‘ \‘\ ‘ \‘\\\‘\\\\‘\ T\\\ T T T T T 17 ‘ ‘ \‘\\\\‘\\\‘\\\\‘\\\\‘\\\‘
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1800

m/z
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