Electronic Supplementary Information

Solution-phase-peptide synthesis via the Group-Assisted Purification
(GAP) chemistry without using chromatography and recrystallization’

Jianbin Wu,*® Guanghui An,*® Sigi Lin,” Jianbo Xie,” Wei Zhou,* Hao Sun,® Yi Pan?
& Guigen Li*®

%Institute of Chemistry & BioMedical Sciences, Nanjing University, Nanjing 210093, P.
R. China;

"Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX
79409-1061, USA.

Corresponding should be addressed to G.L. (guigenli@nju.edu.cn; guigen.li@ttu.edu).

'HNMR, 'CNMR and P NMR spectra of products A2-A5, I-1a, 1-2, 1-2a-1-2j, 1-3a and 1.
Mass spectra of products I-1a, 1-2, I-2a-1-2j, 1-3a and 1.



(wdd) 14
S0 0T ST 02 ST 0 S'E ot 0's §'s 09 5’9 0'L s’ 08 s'8

0'0

1.004
1.00-L

301

2941

6‘00—1

096
0.9

20

0.9
1.08]

102

1.06

44

N, O

Huw

///

//////////

8.19
8.18
8.18

=86

789
=785

—7.73
F 7.52

\-7.49

7,48

L 7.47
L 7.47
- 7.47
L 7.46
L 7.45
L 7.45
L7.43
7.42

4.72
4.68
4.65
4.61
4.56
4.53
4.52
=449

433
431
430
429
4.27
425
315
313
3.12

3.03
j 3.02
3.00
2.98
282
253

2.50
—i2:45

&
Fras
1.85

-—1.55
1.39
£ 1.32
=126
——1.11
—1.01
0.73
0.72
0.72
0.71
0.70
0.69
0.68
0.68

S°0-

§'T-

07+

ST

&

SE

0’

R

§'G—

09+

0.67



(wdd) 14
o¢ o 0s 09 [o74 08 06 00T 011 ozt 0T forad 0sT 091 04T

0z

a4
HO

0
d”
N™ N

N\
Haw

H

—174.29

133.97
} 133.83
.L 131.89
131.69

128.96
128,90
128.55
128.52
127.87
126.85
126.42
126.38
126.11
125.89
125.52
125.14
123.77
123.71

60.62
< 60.57

48.60
48.57
46.67
} 46.56
46,17
-E 46.11
46.07
44.31
44.17

—30.40

25.20
25,11




|- 550

2
=500
=150
-0
350
WADAD,
OG-0
N, N
07 N 0
.n_{rv
1 - 200
OH
A-2
. 150
= 104
]
Hi
=50
L1

2E0 2E0 240 230 200 180 150 140 120 10 Bl =] Ll



(wdd) 73
0T ST 0T ST 1k SE 0y Sv s S'S 09 59 0L SL 0’8 S8 06

S0

00

2.0

3,08
246

284~
1.86~T

1.01~T
103

1oe

1.0¢
1.0

308
1001

114
L1

110

3.31—]:

2.12{

oooud

Wi

///// f///

8.21
-é 8.20
-
S 574
7.58
7.55
275
749
7.45
7.13
7.13
7.12
7.12
7.11
7.10
7.05
7.05
7.03
7.03

00007~

0000T =

0000<

0000€

0000 =

00005

00003

00007

00008

00006

SO+3T

SO+3T1



(wdd) 13
0z o o 05 09 oL 08 06 00T 011 0z1 0T obT 05T 09T 0L1 081 06T

)8

&Y

oooud

—174.04

136.76
136.72
135.83
133.42
133.37
133.07
131.65
130.50
128.44
128.34
128.15
128.04
127.69
127.50
126.79
125.83
125.75
12574
125.45
125.28
125.20
12491
124.12
123.39

6533
64.85
64,77

.L 62.84
62,78
- 59.32

— 5491

45.56
4433
44.30
43,59
43.55

29.52
29.46
-£ 2834

2826

2397
2391
23.83
2376

0

+35

+37 =~

+3Z 4

+37+

+32

+3¢

+3p—

+3p

+3t



26.92

BnOOC
A-3

26 24 22
1 (ppm)




0's S's 09 g9 (L4 S 0'g S8 06

(wdd) 14
Sb

ST 0z §T 18 S [*h4

0T

S0

00

201

5.9

2.02{

0.98—

0.9

1411
2,01

L1

]

3.001

HO0 0D

Him

8.15
8.15
8.13
8.13
8.11
8.09
8.09

781
=773

7.55
7.54
7.53
7.51
7.51
7.49
7.48
7.47
7.46
7.45
7.44

4.81
4.78
4.77
4.74
4.73
—4.70

—4.47

—423

3.70
/3.61
é 3.58

3.57
-\: 3.56

3.55
f 3.11
Zr-3.08
—2.99

==2:81
279
2.77

1.97
ié 1.94
1.94
™~1.70

—=1.55

123
i 17
==1.05

=083
x 0.82

07 =

2T

T

9T —

8T

02

2

92

82



(wdd) 14
0z 0t (1]2 0§ 09 0L 08 06 001 oTT 0zT 0T opT 0ST 091 oL1 081

07

How

174.84
174.79

135.41
13536
134.05
134.01
133.76
133.63
131.67
130.97
128.87
128.78
127.89
127.48
126.72
126,21
126.09
12573
125.64
125.58
125.48
125.27
123.38
122.82

64.85
64,75
64.12
64.04

5221
—49.90

f 45.28

44.45
44,40

30.02
29.94
2961
29.50

-£24.43
2431
21.10
21.02




—27.10

50

45

40

25

20

15

10

-5

-0




(wdd) 14
S0 QT ST Qe SC o€ GE ar Sy s S'S a9 S'9 oL S'L a'e 58 06

00

207

6‘25—1
o]

307
2.00

Z‘OZ—I

101

2403—1

3.00-1

2‘06—1
1.0
1.01

o1

1.03
3.0

4.35

8.14
8.12
8.10

=—8.08

——7.83
—773

N-7.54
7.50
7.45
7.01
7.00

6.82
6.82
6.80
6.80

4.80
4.77
4.76
4.73
4.72
—4.69

—4.44

4.30
4.28
4.25
4.22
4.18




(wdd} 14

081

(748

09T

0ST

ovT

0€T

48

01T

00T

06

08

74

09

0s

oF

[}

0T

ot

173.98
173.95

136.10
135,51
135.45
134.49
134.44
133.73
133.63
131.36
131.04
129.47
128.94
128.78

N 128,43

127.63

127.46

126,92

L 126.17

L 125,97

L 125.73

L 125.62

125,58

- 125.45

125,38

125,29

k12323

L123.07

64.76
64.66
64.46
64.37

—55.76
—51.95
44.82
44,62
41.00
40.95

29.91
‘£29.88
29.82
24.42
24.29




27.40

54

52

50

48

46

44

42

40

38

36

34

32

30

28

“H > —i
N, N
o\\n/w__._
COOCHj5
Ph
A5
L T
24 22 20

26
f1 (ppm

)

18

16




X

H‘[ 2 uopipy 4od spred

7.2102
7.1884
7.1701
6.7531
6.7348
6.6546
6.6363

3.8356

3.3839

0.0096 -
0.0016
~0.0064

abundance

=]
o
=4
9
=

F
L

100 110 120 130 140 151.0

(O ST AR 5 TR O TR P P

16.0

17.0  18.0 19.0

T 107 O T8 B Wy (o S O W T

IS

0ol

06

08

BZ-|

HN-\d

Ud—NH

£10AD F8-+04lm

etk p o oo liopac g g g a g by pue s ey §oas f popy g g g gn Lo g i

;
=}

1

0's

s

PRt

(134

FAY

T O I DT WP 1 S A W I VAR AN VO S W O O

01

1

e

n

01
£




D€L - woyp 19d spaed : x

abundance

0 1.0 20 30 40 50 60 70 80 90 100 11,0 120 130 140 150 160 170 180 19.0 20.0
1o

pofiefion By Bepra Boirdpiogoilan bopep vl gy o bopas el bocaeswdseyopanbiow e e L paaa bagavw Fppprd s i A S B 0 e o |

00T
s Lo pn p A g wan |La g

001z

0°00C

EIDAD W DL v8-b0qim

0061

0081

gt Fony a0
Bz |

/.___/

ST 0091 ¢0LK
PO

g.

dobe gta g foag g

147.9543

00T 0°0bT

VRS 00 900 05 Y0 O W O G TG

|

129.2665

117.7011
112.9243

|
|
08 006 0001 00IL 0071

773222~
76.9980 =
76.6833

o

v v Lo e g Loy e 0o g oy e ]

0oL

0°0s 009
pedop g g g oy g g

43.1312 et

or
okt

0 o
osieti o b gy o

00T
L

ST 08 O 1 O O o OO O

001

-0.0510 =

001-
i

gl

P R

00T~




04 ~ 4

-~

s

Page 1 of 1

#276 RT: 1.011 AV: 10
F: ITMS + p ESI Full ms [50.00-1300.00]

120.00

100

Relative Intensity

118.00
106.00

O §

121.00

' 148.00
b

IT: 4481 ST: 020 uS: 1 NL: 1.14E4

213.08

214.08
239.08

F 24117

)"

Yy

332.17

417.33

419.33

420.25
43517

437.25
333.08

i e

.

A,

43825 465.08 535,25

18.58 8

|

HN-Ph

ad |

Ph—NH ,
I-2a

i

100

||

ek

300

| R e R

I
200

{ A R T F ke

400 500

1

T

I

I
600

i

T

T
700

m/z

T

T

703.83 738.92 8
T

800

T

T

T

88.83 946.25
DL,
900 1000

T

1097.92 1147.00 1216.75
f 8 1 T T T

]
1100

i

T T i T T

; !
1200 1300

LTQ Tune rev. LCQ Fleet 2.6.0 SP3

11/29/2012 3:37:48 PM




HI : uoyyA 19d spred @ x

7.3872
7.3689
7.3402
7.3208
7.1340

3.8121
3.8087
3.8041
3.7915

1.5727

-0.0104 —~._ =

-0.0138 -

abundance

20 21 22 23 24 25 26 2.7 28 2.9 3.0

0 0.1 02 03 04 05 06 07 08 09 1.0 1.1 1.2 1.3 14 15 1.6 17 1.8 19
TN CTTT POTUL R TY TR0 FIUNS ETTTH POUS FTTUE COTTH UUTE DURTY DUTEY JOTHY DWUUS PETN IS FTRY JOUTY FORUC IO PITEN FETUN FORTH METEE UITSY JUDIE STRNG DRUES D

0oL

06

e b g La g poeppa ol pa o o ey b

08

L1 a0

A
=
J

0s

PO R [ RN S I A Y

g ek paep

0cC

ot g b

—y

L

0x

e oy e ] gy

I

P R U O N (0 O

2 S

YR T WO T O |

0T~
-

i

£I0AD Ut 88—H0qMm

1.9

9zl
ENFS

N “N-ud
L

“\«Id




abundance

o

7.0

6.0

5.0

3.0

4.0 -

2.0

1.0

1wjb04-88 13C in CDCI3-4.jdf |
single pulse decoupled gated NOE ‘ |
% |
Ph=N_  N-Ph
e 8 |
\\V/
o° Cl
I-2b
|
] )
T m..,)_.,4.44.»,44441]44,X-)..nw\.!..A Ul 06 i 554 ) LU RRCHLL IS G LI RN 0L 2 S WL AN N L7 LA B I T O 2 ~__m.<_q<.v‘ﬂ<.a USLEE FR o R S S ML L ) LI O R i TTTYTYTT T T L M B B A R R BRI S SR e SR v T e
190.0 180.0 170.0 160.0 150.0 :cpe 130.0 A Ec.J 110.0 100.0 90.0 80.0 i 70.0 60.0 50.0 Hc.o 30.0 20.0 10.0 A -10.0 lnc.aw
\/ | \/ \7/ \/ “
o M
— ) v o Qv e %0 00 g
I -~ NG S = o 0 % |
g8 2 b 38 R 8% = |
) & & 55 ERE g5
it Lo ] - -

X : parts per Million : 13C

|
|
3]




abundance

=
=
=

<
=N

8.0

7.0

6.0

5.0

4.0

2.0

3.0

| wjb04-88 31P in CDCI3-2.jdf

{
!

|
|

R oR

L0

1single pulse decoupled gated NOE for 31P

T T

100.0

90.0 80.0

X : parts per Million : 31P

I e e e e

70.0

(U e o

60.0

200

T TrrTy

-30.0

B o e e e e

?_.I
-40.0 -50.0 -60.0 -70.0

|
|
i
!
|
i
{
h
|
,,

st e s i RS S Sy e L 1




Z/w

Relative Abundance

= = NN W W DA A OO OO NN
OO o1 O (1 O O O o1 © O © & ©

peebe et b ] oo b boee e b b T el

| o 0p4p 2952335
je2e 257.0847
+— 258.0881

259.0916

08
G8
—06
G6
00l

-G
=

ploieigl

9398'% “IN L AV 65C 1Y 8ZE# L0 ZL0Zv0Z.L 88-FOM

{

“POM\TOVIIoBS SV /

O?Z

+261.1318
1261.6294

-266.4187
1267.5986

L0 2L02¥02L 88

1270.6343

0/¢

+275.0955
1275.1656

1279.1602

[00°000Z-00°0GL] sw in4 1S3 d + SNLSH 1

08¢

12832645
- 284.2959
-285.2801

11289.1813

06¢

] 290.8907
< 293.0310

293.061
294.0648 99,0015

— 296.0619
297.0654

Nd ¢¢:ZL:E 2L0c/vIC)

295.0584

|

|

1301.1420

00¢

1305.1582 — Oy /
E VAN ]

] |
@ S
3 310.0882

315.0258
315.0435

.1

315.0097

¥ 317.0405
{ 318.0440

1319.0473

0ce

1326.3791
1327.2538

1329.2718

w
Gl
o




HI : uoiiy 23d spaed : y

abundance . ~NL

0 1.0 2.0 3.0
n L i 1 L 1 L S VR, (RS S 1 L 1 i I L L 2 1 " n " 1 L 1 L R L 1 ) L i
1 E
Z
3 =
° L
— 38
4 ~
] a
4 g
] o
-
%]
7.3483 ~__ |
73 —— |
7.2956 - | 4.93
2
=3
6.8557 ~—— ]
6.8351 - i
6.6690 == i
6.6484 2
6.4823 ]
o ]
2
52749 ]
51821~ ]
51512 —— ]
50803 78
5.0699 77/ =
5.059 / ]
5.0493 -
4.5956 1
4.5808 1
4.5601 ]
41352~
4.1168 -~ & ]
=7 =L
) Q
] w
] o
[¢]
| I
| - =
3.0149 1 ® .S:
2.9942 - o
2.9805 1
2.9679 1 L77 8
4 =]
20492 o ] b—-
L9988 — =7
L4112~ ] L
1.3699 = 9 —
12565 ] o0
1.2394
0.0057 o] L
-0.0024 ~ 1
{




X

DET 2 uolA Jad spaed

abundance

0 Lo 2.0 3.0 4.0 5.0 6.0 7.0 8.0

JllAIwalJLllll'lllllrllll]lllll[t“l‘1\Illlllllllllel\lli[lll'l‘lllljljlllil

2 =
=1 §
] |
23 -
Q: 8
wat ] @}
23 2
< “
1719851 33 ——
=
E
=
1554235~ 1 L
155.3282 "
a7
=]
2]
[
1349051 . ]
130.2045 -\\ 3
1284311 N\ 33 [
1284025 279
1283358 3
126.6863 ~ 7
-
81
>
1154259 —— 1 »—
S
=i
24
@ 4
83
S g
2] L
802815 —=g24 pF———
TTIU62Z ~ome ‘E;H
770016 7 ]
766774 7
=2 ]
S g
670952 —— §
23 +
> ]
545763 —— 1 F——r
W 3
=7
8]
S ]
371470 —— ]
-
S
28.1559 -5

279748 ]
[ :
=7 r
EE
i
IF T
= 3 (o]
=7 z
: (o]
B (o]
] v
] =
-0.1141 —<] — S
b (1]
] o
] @]
L.: 9]
> 3
= —




EWW Q.a . thV Page 1 of 1

ﬁ‘_mmﬂ.o,mmm><“w_ﬁgoo.ooom.ﬂ;.bocwna Z_.Hm;mmA
F: ITMS + p ESI Full ms2 372.00@cid20.00 [100.00-1300.00] \

100 , 316.00

0

BocHN. I
05 o
] HO |

Relative Intensity

35

372.00

: 128.92 178.00 218.17 23575 27208 31342 |
T T e +

SR i oo it : L R N (e O A SN s w

L --32717 || a73.08
" RSN R N SR R e e s T L A
100 150 200 250 300 350 400 450 500 550

LTQ Tune rev. LCQ Fleet 2.6.0 SP3 11/29/2012 3:52:54 PM




FIY © uoypun 49d spaed @y

7.4156
7.3068
7.3022
7.2896
7.2827
7.2770

6.5336
6.5153

5.7604

5.0625

4.1452
4.0353
4.0181

3.7672
3.7535

3.3514
3.2873

2.9081
2.8932
2.8302
2.8050
2.5003
2.4957

1.9871

1.3010
1.1887
11715
1.1532

= -
abundance " \
1
0 1.0 2.0 3.0 4.0 5. 6.0 7.0 8.0 |
gl O W R T B L O T Lt N Ll . ks g sagwrestea vara pialarwat
] £
s
1 * (o §
- s
4 £
nd
& +a
i =
e <
= g
1 @
] i,
| (=)
"
=
] == == 462
) L 11.54
7 f 4.68
1
e ]
. ‘ 2.27
o]
el
4
]
-
-gb f °S
2
s i) L?\
—=p ] 1.01
1 o)
3 =
) \
J O:?\Z
- N
] o .:Q
] e m
b s’_ S
S 4 T
g ] z
e
| o
B ]
54 8
4 3
4 e e
L L
» & =z
= 9.4
=

SO AR |0 GO U RN (W O 0 R S O W B 00




D€L uonpAl 4ad suaed ¢y

171.7229

1553234

148.7922
148.6969

140.6402
140.5639
135.8347
130.4191
129.4657
128.3120
127.9687
127.7208
121.8571
120.2267
120.1885
116.0791
116.0314

78.2840

65.8414

55.2008
54.9053

39.9169
39.7072
39.4974
39.2876
39.0779

28.0750

07061
sl e

07081

0°0L1

53
e
®

H
i
3
i
3
3
3
i
]
]
o

(X))

NS BT UwE

0

(1] S

abundance

oo snasadaiiaas

UV FETRTRTETS SRR TRr

Y

PZ-l

Md

9P—QSINA W DET HTI-+0a(m |




JIE : vonppy 1od spied 1

14.0224
7.4197

0.1071

U FETTE STEIE FWTE PP FTTE FETT FETE STETE FURT SRR FRTEE PRTT Y FE YT FTUE ST ST N T TR SUTE PR ST TR Ut

{
|

|
|

0

abundance

1.0

INERSRNES FEREE

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

10.0 11.0

12.0

13.0

[T DT RE SRR AT RN T U SE N SRR U TS T TreNNTS U NE TSI S AN TE TNl ST T T ST S TUR U SUE TN NN ST TT T TS NS SO D S E U Nw |

00— 0°0¢- 001— 0°01 00¢ 00s 00L 006 0°011 0°0£Y 0°0SE 0°0LK 006l
ol

0°0L-

TUTE TETEE FETTE FENEE SWTN Fw

006~
sl

I 3
-t
|
S
g
1
> 1
&7
=
¢
- ]
th _j
S
=
-
it |
- I
S )
=9

3

L

A\

!

P2I-108

\
G'f

g-0Swd v

5]




Z/W

0001

- N w
o ? (5 ) o
E .} | !

prr v by

Relative Abundance

S ) )] ~
o o (@] o

(00]
O
0 O OO 0T O T

11— 476.1054

P

!

482.2002

1 483.2036

009

529.2091
*531.1719

———

528.2057
554.1851

T 574.2020
C 5941778
 645.2850

009

A[‘Jll Li_l‘x‘l“l[[‘ |

1

'573.1990

ul

D2 24T

uly
L

I 674319
+701.3477

712.2107
1756.2369
4775.3638

4 816.3299
~+844.3510

004
el bl

1 888.5886
1901.3598

1 953.8716

923.4639

957.4246
s 958.4276

T 979.4059

= 1003.3030

- 1041.3762
~1083.3184

- 1099.3921
31135.3174

— 1155.4556
+— 1180.4042
= 1181.4083
1199.4446

e—

0oLt

00ct

bl

1

A

1255.5084

T

3 1293.4634

1294.4669
- 1340.4634

1 1383.4843

b

1

00

ol

oovi
INRSHVE L

sl bl

1449.6974

I.L,x ey

00G1

650.2405

. 673.3162

= 1277.4905
1278.4934

572.1956

LEL# LO 2L02r0Z) ¥ZL-POM

[00°0002-00°0G1] sw jInd |ST d + SNLS ‘L

R

9382°C IN | 'AV 9€'L

-YOM\IDHIRS SO/

L0 210¢v0cL vil

WNd 4G:L¢-€ €L0C/vIC)




X

M ¢ uoljA Jad spied :

oy 0s 09 0L 0’8 (X (X114
0 I O L; o T O SR U N S SR O

;\f

i

0T

or

TRy DI Vi (S B S (S0 P Y (IR VIO T (9 (R T L | ET I S (3

abundance

2.0

3.0

o dlctic Sl

4.0

5.0

6.0

P s T BT o T e i RGP I (| O 0 R R ot (S R O T (I
] £
E
- &
| >
P
| i
4 N
] ~
p =
. g
] ?
1 <
1 (=2
]
J

4,12

i

0.9

4.11

-

T

P O TR YO O, PO O |

==
2.05

394

i




D€ : uoggu 29d siaed

174.0360

155.8154

149.1794
149.0840

141.1799
141.1131
135.9740
130.9111
130.5297
129.9958

122.3777
120.5852
116.6188
116.5711
115.4269

78.4709

55.5879

40.6282
40.4184
40.2182
40.0084
39.7987
39.5889
39.3791
28.6527

001z 0'0TT

TR N T TG T O O W TV 0 RO T O [N,

1

dsp e |

0091 0°0LT  008T 0061 0007

|

T
(]
1 OJOSI

| TN O,

\
\

\J
o

aboroperybiar p g g b g

|

)|

\ /
0°0tT

/

/
0'0{z‘t

{

\\r/
006 0°001 0011
| TS (2 v

08

10 M

-

2
e
>

U ST VR SIS TOTO N BTN S

essassredigi e,

0

abundance

0 0.1 02 0.3 04 05 0.6 0.7 08 09 L0 L1 12

13 1

Lot it et

4 15 16 17 18 1.9 2.0 21 22 23 24 25

SE U

S SN NS VST S S SIS P RS S SN

26 2.7

28 29

t
[
F
|
[

HON Pa3es pagduodap aspud afduis !

f

T-9P-OSING Ut DET LTT—POqim |

ip

£
ey S
&
——
L
e
=
\
[
O:;D\Z\
- =
3 g
(]
I
=
Iise
®)
@]
)

2
B




abundance

1 wib04~127 31P in DMSO-d6 f
1 monzz&_/ ,
" “OH
| WP 2
N ,
1 g
o ] Ph P~o
A o
O |2
S
o
S
(o}
=]
2
< . - WG N ¢ "
x.__n._..<<4__4_-_._~_<.__._._~__—.—.q___ﬂ_._.d.A_A_._~<_._...u__._._.~,L|~._._.4J_H<4~._...._<.___...._.<._..-.__.___.4..~.___~<..._.<<~_...__._ﬂ_:__

150.0 140.0 130.0 120.0 110.0 100.0 90.0 0.0

X : parts per Million : 31P

70.0  60.0 50.0

40.0 300 200 10.0

_

7.4599

0 -10.0 -20.0 -30.0 —40.0 -50.0 —-60.0 -70.0 —80.0 —90.0 -100.0 ~110.0 ~120.0 ~130.0 ~140.8-150.0




Z/W

Relative Abundance

- N w H
o o ? o o
0 O O O T

[ 1

(8] (@)] ~ (00]
o o o o
AN 0 T T O O A O 0 O T O

: 392.1531
1 393.1565

438.1586
464.1379

o?v

- 476.1083

484.1551 483.1521
504.1306

005

i
g leng ey Aobdofin
X T t

e

% (556.2382

482.1485

= 576.1675
- 583.2692

f  598.2442
T 643.2545

+— 650.2404

~

009
l 1JL1L[ 11,

+——673.3164
674.3196

- 741.2543
=758.2320

% - 793.5088
© 1819.3392
- 841.3073
-~ 857.2849

=5

1867.3777

Ll

4 919.3008

L ——  ——975.3625
- 976.3657
(@)

+— 1031.4249
1 1032.4282

E 1075.4149
L 1078.4247

560.1932

1065.4092

00L1L

11153728
¥ 1129.3340

1165.4619
—— 1187.4435

ligs

) o

|

7 1188.4465
1203.4167

N
(&)
o

N TS K |

il
-

+1277.4840

L

1097.3965

1098.3994
1113.3673

[00°0002-00°0GL] sw |IN4 1S3 d + SNIH ‘L

L# 10 2L0Z¥02) LZL-¥OM

“POMV IOV 0B H SW\/E/

93rL’L “IN L ‘AV 000 ‘1

L0 21020zl LZL

Wd €2:2€€ 2L0Z/vic)




A

6.0

sepeslespoot o sy e gy ]

L

L

4.0

1.0 3.0
PR e (Y (I i oclioal

abundance

wib04-133 in CDCI3 ]
Toa S0
D\ -
INZ\J—\OWB
O
I-2f
Lar]
5
o
<
o
S

2.03

0.94
0.92

fLr - W L e ?LC( N—

S A B N B TR A N e 2 e e T T L I e B B e e e
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 10 0 -1.0

X : parts per Million : 1H




DEY oy J9d sped 1 Y

169.7744

141.3137
140.3412
134.7730
128.8330
128.4516
128.2990
128.0702
125.9726

77.3367
77.0221
76.7074

67.6400

49.1334

21.2543

15.6575

-0.0364

% 7
\ [

\

01

abundance

00K 00T
M R,

0700t
detal

0°061

00ST 0091  0°0LT 0081
N EETEE IEWTE DRI S
\ {vv

1

(128
|

L

[

000L  00rr 0071
pellsp g iy g by g

006

"
Ry

oor 008

X1y

B! AT NS M L 0 | SR |

00T

T

001

YT O

001-
L

00T

€10AD W IEL EEI-tOdlm |




yd

#373 RT:2.714 AV: 9 IT: 82.943 ST:1.02 uS: 4 NL: 3.33E3
F: ITMS + p ESI Full ms2 180.00@cid0.00 [50.00-300.00]

?@ﬁvory\ _NW Page 1 of 1

CHs
100 180.00 W
: HNTY
95— o

90~
85

80

i |

Relative Intensity
(S)]
o

236.92

T T ] T T T T T 1 T =]

196.00 224.83
T T T I T I !

. . : pa
60 80 100 120 140 160 180 200 220 240 260 280 300
m/iz

LTQ Tune rev. LCQ Fleet 2.6.0 SP3 11/29/2012 3:21:30 PM




abundance

wjh04-129 in DMSO-d6 S
=
O muIm |
BochN,_J A _oen
TN
Y\_u: o)
N—
Ph” :?/O
0 I-2g
o |
or 4
: g
=] i
]
| Sl 9 ‘
] M= (2
4 -
=
~ Aw
] 3
| - I\
= o \2 -
] 2
B =
i & s
- —
& \
3
- .E Q ;T A \e
x-.-qﬂ-i.-<ﬂ_-—d-< ‘A_-—q‘14ﬂ~—4-<~<-_ LS L B R S _-__«Ll_q<-<-lﬂ__—-~q--._ e - LB i g T ; g <<-‘ﬂ\,
10.0 9.0 8.0 7.0 6.0 5.0 4.0 30 2.0 1.0 0

X : parts per Million : 1H




DI 2 uonjigy 2ad sjaed @ x

172.7775
171.7573
170.8610

155.5199

149.1794
149.0840

141.2085
141.1417
136.4698
135.8214
130.9969
129.9958
128.9375
128.4989
128.2128
122.3777
120.4994
116.5902

78.4995

66.4097

60.2885
55.7119

40.6472
40.4470
40.2372
40.0275
39.8177
39.6080

28.6241
28.2904

21.2825

17.6308
14.5988

J

abundance
0 01 02 03 04 05 06 07 08 09 1.0 1.1 1.2 1.3 14 15 1.6 L7 L8 L9 20 2.1 22 23 24 25 26
L sagad s bavveadagaat sad oot oy Iaaaatia il wig bt ey il vt bbb o 0 Bepa sl agogorsy b Laeswdwrasdorgaboginl Y alseialang 1
] Z
= F
g 2
i
' %
= e
=p 2
5
21 g
27 B
] e
] I
] &
S
(4
;.
2 ]
S ]
j\;g“ "
Sl
=]
2
adly o
...... 1 B =
] \
7 1 z
. 3]
— > T /
] 0:73\2
-t N
B 4 Mo
Z4 o &
] - %
1 = = & P
] e
] — (@)
% ] =
e 1 Nl
= r o:g &
= ]
i =2
-t
- 3
2H
=] S
£
ER
2]
gk R o oo
<5 o]
> ]
=
D, B e e
2 1

0 001 00T
: 3 P PR ST

0or-
P T

00T




X

d1g 2 uopA 19d sped

abundance

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

P B IO LA O LI I T T LW I VO U U L YO WO O Gl S8V 0 A LT 0 0 G O 10 200 O AP 1 W O SOV L O 1O 0 1 T GV 600 W COT 0 Y W O SO 0 O S 0 O 1 DO G 0 1 W S T W 8 G W SO RN

e z
24 =
=4 Ig
] 2
71 O
3 3
54 =
] =5

: :
2 8
.= |
o

N

TS N TR TNl P ST T T Ul TN S Tl FE T T ST ST TN R TN T STl P U TS RNl N TN S TNl AN U S SR UVl PO TT TNl ST TS T TR AW Wl AW

00z

0ot

7.4331 s

0og- 00— 001

0°0L— 009~ 0°0s— 00—

0°08—

006~

CTWIETE FEWETEUR Y WS WU awy Swe

0001~




Z/W

cieg

S

00S

3
|
E

—
FiroiT

j i
+ 405.6515

N w
o o
i L |

il bl .

Relative Abundance

L (&) D
(@) (@] o

[0 O O T O O O W O O |

14652005
[ 4832037

482.2002
500.2105

L 547.1430
t 591.1332

009

601.2493

2 %

edaia iy

sl

~
o

621.2251
689.2899

1 699.2955

600.2465

S+ 716.3223
 —————

R e,

008

1l

s

- 772.3849
—1 '783.2479

+ 8313859
1 854.3651

745.3568

873.4060

Q ]
S897.5338

5953.0945

976.5034

11028.4666
4 1066.7139

+1067.9142

1068.9153

1129.3969
1141.5018

1173.9132
1210.4855

-+ 1236.4989

1 1274.4464
 1297.5306

1299.5388

1384.4587

oovl

EL 1397.5830
" 1398.5857

1419.5654

+1481.5355

744.3536

721.2775

599.2430

[00°0002-00°0G 1] sWw [N 1S3 d + SINLA ‘1
93€2Z 7IN LAY 9L (1Y 8ZL# L0 2L0Zr0ZL 62L-POM

YOMVTIDVAHIoES SO/

L0 2L0Cv0OCL 621

Nd 62:9€°€ 2L0c/vicl




abundance

1 wjh04-130 in DMSO-d6 2
=2
CHs
] mon:z&_/
. el
. N—
P f~o
] o I-2h
S |
[}
1 %Bﬂq
| =
4 -+
1 2
| o
E3
Q =
J = [
] o \M o 3
g 3 F |
1 i e — -
P
1 h
= ﬁ ,\‘(\ F . ) - Lﬁ{.k;f .
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0

X : parts per Million : 1H




DEI = uon N 10d spaed : X

174.4651
171.4521
170.8610

155.5294

149.1508
149.0554

141.2085
141.1322
135.9072

131.0255
129.9958

122.3777
120.4707

116.5902

78.4995

60.2885
55,7309

40.6186
40.4089
40.1991
39.9893
39.7796
39.5698

28.6241
28.3000

21.2730
18.0407
14.5988

abundance

1.0

001z ooz
L e kg

0'00T

-

0°061
T Y

/
[
0°0LY

0091

|
i

P B OO TR 0 7 SO WO Y

T

/
\
0'0st

\
|

\
0'0tT
T By LD

|

\ /

\
00€X
1

[IN]8¢
P NP B R TN

|
f

|
07021

!

008 006 0001
sodle b v g fogeg

0°0L

rT ) IR

T

|
009

T T SO R Y 0 AT O (O O L8

n
e
=}

0 001

B T D

oor-

g Lg

00T~
o

9P—OSING UI DET OF T-H0Ul™




dI€ 2 uoliN 1ad sped @ Y

abundance

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

0

U5 T 0 0 16 W VS 1 0 10 0 O 0 W O W 109 3 O 0 W SV (L0 W 0 6 Ko ST T 1 0 e (O T 0 Fr B v W LT 796 O s S T 0 W B S i JIS O 00 18 T W 1 IRy
27
2
[~ B |
B
<
-
Q: -0
: Py
: z
23 =
S ] O:-/g\z
- Y
] o
E O >
3 @
33 o)
57 — o
] N =
3 B Z
g: [T
27 %
b Iz
.: Me]
:5_‘ (@) u:xt
=]
] (@)
] T
¥
> ] e .
_;
2
2 ]
74465 ] =
=
3

001-

0°0c-

0°0L— 0°09- 00s— 0or—

0°08~

el i ol v i B e pere Do v Lo e L v e i e b g

07001 06
B e W e v

0

9P~OSINA U € OET-10qIm [




Z/W

00cl 0011 0001 006 008 004 009 00§

00¢€1

00¥1L

Relative Abundance

- N w N &) (o)}
o o o o o o o
b i b byl g0 0

Pt i e bt i bag g

~J
)
1}

|

1

|

(@]
T
!

|

©
T

|

+418.1689
1421.0998

1 491.1854

|

- 492.1695

|
v

= 511.2024 510.1994 531 1639

547.1430
+ 548.1464

T 509.2432

E Too57g — 0092485
a— 632.2343
s 654.3066

] 668.3223

631.2307

4 704.2712

+—721.2774
+ 744.3531

745.3569
1770.8574

{

1 799.5849

g )

Ll

|

1912.9503

932.8441
7 951.3160

21015.5565

1Al

= 1067.8832

1 1087.4453

ILLL

~ 1117.4364
= 1118.4395

11173.4963

11207 4867

1217.4893
= 1219.4946 1239 4694

E 1240.4724
¥ 1256.4390
+1307.5360
+1329.5164

1331.5242

11386.3267

o0l

509.1958

[00°0002-00°0G1] sw In4 1S3 d + SNLH ‘L

9385'L 1IN L AV S9'L ‘1M SSL# LO 2L02¥0ZL OEL-¥OM

-pOM\TOVAI]IDB 4 SW\?7

L0 2L02¥0ZL 0EL

Nd 00:0¥'€ ¢L0c/Prel




X : parts per Million : 1H

1 wib04-140 in CDCI3 ol
‘ iz
1 p-TSA O -
i ImZ/\F
] OBn
7 1-2i
(=
2
1 0
b
o
= “ .
3- M m
«
1 AR TS
i -
o
~i
< |
i |
1=
M 3
5 |
( ) |
. S ., o e Ll
R B e o e U U, - ’
10.0 9.0 8.0 7.0 6.0 5.0 1.0 3.0 20 1.0 0




DEL S uolyA 9d spaed @ Y

0 0.1 0.2 . 0.4 0.5 0.6 0.7 0.8 0.9 2 1.3 1.4 15
n it e doilioioded B lodeRoed e Yone ooy 4w g g U v popop B oea g oo g b 8 G a0 g s ) FORE 0%, 8 dopedo - g ohon Joogd
21 % £
= '
4 1
vl $ &
21 1 =
=4 e}
21 ¢ g
sS4 ¢ o
> A Q
1 2 =
- ‘f
.S_ 2
27
4 3
2] ?
= ¥ NI 192}
] 1 > >
3] -
& g
1674182 —= ] 2 o
5] 3
=1 3 2

3]

2]
1411123  ~_ = ]
1404258 — &
134.6193 ~_ ° ]
1289367 ~ ]
1284599 ~\ o -
1283646 >\\_§“
1282502 -
1259333 -

773260
77.0113

\

76,6872

67.6865 ——

40.4748 =

212340
-0.0090 ——

08 006 0001 0011 O'UZI\

JIi§
i

abundance

7Y 0 RO e O W VT O

n

e T

7R O

.‘[ﬁ”r .m

0

0oL

0oz 0°0¢ 00p 008 009
bl et iaditadion Lpor Koy v b s e pa g b

001

T oo

fefiny

W 88 O I O

0707~

v

O SR

1]

TR

g




W]k_oy_ 140

Page 1 of 1

#1007 RT: 4.155 AV: 6 IT: 100.000 ST:1.09 uS: 4 NL: 6.64E2
F: ITMS + p ESI Full ms2 166.00@cid20.00 [50.00-300.00]

100+ 91.00

95

90—

85~

80—

75~

Relative Intensity
o)
>

120.00
64.83 74.00 _ 112.67  125.00
O i T M I T T _ T T 7 T T T | T T ‘; T

Q
p-TSA
TN

I-2i

m
|
|

165.00 | 167.50
I T

60 80 100 120 140

-

: [T T
160 180 200 220
m/z

L B T E
280 300

LTQ Tune rev. LCQ Fleet 2.6.0 SP3

11/29/2012 3:12:37 PM




abundance

1.0

wjh04-131 in DMSO-d6

9.48

*
O CHy , O |
BocHN N ,
/“\F\/__\/\__/o_wL
_Ph i H § |
N
Ny \@\ |
P F~0 |
0 12§ ,
8
3
Al
=
-
G
o~
S ﬁw IS
| 4\ k:
o0 = N
-1 < i
C i ) Ui
| th _ Fa\\g -~ Cr
0 [T GER e B i L e e I L~ TR AL A R L S B R R Ry e T
10.0 9.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

X : parts per Million : 1H




DET  uoyuN 10d spaed =

abundance e \

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
PENEETHAREENS FEIPALE S B8 XA E N EEE SRS i A S S ONE S e (I i S T T T Il LT
SRR
81 % <
= -' ;P E
1 !
v ] ‘F )
T S
- % 5
4 E [}
214 o
=1 9 |
S 3 s
3 2
=] e
27 =
P 3
= | \
173.1016 - ] 7 >
a1 —31 ¥&/&— O= [
1701078 7S £ ‘}U\z‘
1700029 ] 3 )
AT TR Q =
2 % z
> 8
1558154 —— | ¥ I
01704 2] § = i
49093 — =1 ¥ o WS:O
1411989 ~_ -1 #
1132 5] =
1363649 . > | "'9
135.7547 L (——
1310446~ 23 ] i o={ &
130003 24 TP =%
128.9470 7 =1 $
128.6037 7 : i
IRA ] g =
12237177 7 27 £ O
1204707 1 I~ @
1165902 A =
2
=7
— ] Jr
SH §
>4 ¥
21
£ 4
1 4
13
787093 ——o | —
~3 ] 3
] ¥
[— 3
664001 —— p———————
1 2
271 3
>
561123 —— | F——
w0672 . 21 %
404375\ T
40.2277 ]
40.0180 1
39,8082 =] S R O R T
39.5984 ]
39.3982
28.6146 = e
28.2809 1%
B
18.8130 -5 —————
3
1}
il
L]
2]
2]
T A
1 3
.
=T J




abundance

4.0

1.0

wjh04-131C 31P in DMSO--d6

X : parts per Million : 31P

O CHy, O
‘ BocHN._J A N
L - n\/_ﬂ OBn
. s 2 S
Ml
1 P P~o
0 1-2j
]
i
4
o n L ' e roy " oL Py > b n " PRrTeTR TR Ty 2og Py e 2 4
B A A A S A A S S i e
140.0 130.0 120.0 110.0 100.0 900 80.0 700 60.0 500 40.0 300 200 uc.c‘ 0 -10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 —100.0 —110.0 —120.0 -130.0 -140.0
1
-
g8
-
~




Relative Abundance

—_ N W B3 (4] (0)] ~
o o o © o o
T O T O O O A | |

—00}

.

Z/Lu

158.0128

231.0657

+ 261.1315

-293.0613

368.4257

L 3021531
1 393.1566

i— 482.2002

| 483.2038

= 599.2435

+ 604.1646

Es 656.2646
] 657.2682

1721.2780 _
2 744.3546 S——

0017

by Lo L

009

008

——— 780.3053 779.3025
o 801.3750
3 840.2696

j 884.2947

= 1015 5586
3 1041 4121

1128.1942
1153.4469

00clL

1283 5040

1364.5566
1 1386.5375
1477 5837

L 15611.8272
f‘——-—-f 1533.6091

1534.6121
1 1595.5779
1 1646.5194

0[0) 47

l'.i..J.llIJ ,L_lLl_L,L.L_L..LJ_lJ! l_jl_ll.ll.l ll ll‘l.l

Ly LlL.L.lLLJ

008t

®_ 1798.9611
S -1830.1371
£ 1850.9359

11974.4423

000¢

[00°0002-00°0G 1] swi N4 1SF d + SW1H ‘1
9369Z TIN L AV €2'L 1LY G6# L0 2L0Z¥0ZL LEL-POM

778.2994

fz-1

; N\I]/\NHOOQ
5 0

Hoepd

0

ugo

-y OMVTOVA|IOE o SW\V

L0 2L02v02L LEL

WNd v0-€¥-€ 2L02/¥IC)



4.0

L0

abundance

1 wjb04-132 in DMSO-d6

SO TN <
BocHN A N
o S LT
vs\z/m/o\Q\ |
0 -2 k
3 E
UL Qc .ér;

S S T S T TR i < T L B R e e e o s DB B T e M (K S i S o T S e T o |
T T UL R B P R i e S 0 G B e e o e e e

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0

X : parts per Million : 1H




DET = uolpy Jod spied @

abundance
0 010203 04 050607 0809 L0 L1 1.2 13 14 15 1.6 17 18 19 2.0 21 22 23 24 25 26 27 28 29
4‘1”“‘“:1““]::“1 s b diesaa s b banaalos e bosos beuagly sl brvaa b i e Liarg B by Pl Bresadycradorprbaorg Perve Traga b i
R =
S - Z
3] T
o ] A
- ™~
S ]
= 5
1 @
S ] =
27 2
= @
] T
3] =
= 4
= ]
£ ]
1728061 ——= ]
1715284 7 3
171.4617 ]
1522 —_ 3 =
2]
=7
155.8250 —— {1 ——
ok
149.1889 ~ B+ {
149.0936 — = 1 o
k| =
1411989 -~ 2] § X
1411322 — §j /Z
1357928 —— ] 4—— Osg._
130446 ~—B1 W /3
1299958 — 27 § o 2
] jus}
1223177 —35 ] § e
1204898 2+ S
1165902 — ] - =
1 r U Tier
=] »
2] o
=3
] =
= Qo)
SH o= &
1 ZT
g'ﬂ )
57
] O
. gl g
787188 —<| ———— e ——
]
=
=}
- ]
=
< |
561600 —— |
406091 | &
403993 \ T —
40.1896 ]
39.9798 q  —
39.7701 = ] ——
398608 7~ |
387594 r
286241 .27 L
282904 — ]
gf 3
18.8607 —o7] r———
i ]
=
=7
o]
b ]
;,,
2
]
]
1 p
] i
= 4 B




m., wjh04-132 31P in DMSO-d6
1 % CH, H ©
. mooxz/\Fz N
] _Ph : I\J_\ OH
] Y o)
o] _u:\z/_u/
&7 iy O
] 0 12
=]
.\Jl
= |
T -
o
"
<
ol
o]
W R
= A
[~
=
= A
.m |
R
S M R LA o o o L
1400 1300 120.0 1100 100.0 90.0 80.0 700 60.0 50.0 400 300 200 100 0 -10.0 -20.0 -30.0 -40.0 -50.0 -60.0 ~70.0 —80.0 -90.0 —100.0 —110.0 —120.0 ~130.0 —140.0
-
(2]
-
-
=




Z/w

(@

Relative Abundance

- N w
Q o o
AT T O O O O O

5 3 3 S
L1 lxau?rlwluu

\l
Pl

00¢

1 il
3

l WA R

O(l39 00t
o

THrT

008
]

0001
bai

oy

lid. e

-
ol

00cl

—

—
5
=5

iog
T

+158.0129

231.0658

—— 257.0845

b

324.5809

~— 368.4258 349.1843

392.1531

: 393.1566

—

431.0832
522.5981

+-491.1856

— 547.1431

567.2208
604.1646

657.2676

566.2173

666.2701

~702.2678
704.2178

689.2556

1 778.2992

801.3766

953.2939

+1018.3762

1018.8774
1075.4469

1136.0645

11222.9647
+ 1231.4771

1274.5098

1331.6316
1353.5133

1355.5189
1369.4778

1 1443.5625

1470.6196
1545.1440
1571.4675

1665.0571

11684.1448

1841.8254

1958.2517

688.2522

[00°0002-00°0GL] sw N4 IS3d + SINLS ‘L

932€’L "IN L AV 260 ‘1M 29# L0 2L0Zr0Z) ZEL-YOM

-POMVTOVANIOE S SIND /

L0 Z1L0Zr0ZL 2EL

Wd Zv-9¥-€ 2L0c¢/PiCh




X

HI : uoty 1ad spaed

[thea |

I
—
=

102051 —
S
=
e
=3
P
(]

7.3459

7.3276

7.3001

7.2818

7.2623
2
=

57583 —
y\
<>

42462 ~

42256 —=

42061 7 _a

41970 e

33505~

30091

30022 N\,

27651 o

27594 N

25074 ~

25028

24982 -

L9885 —5

12932 —

1.2313 ~
P

0.0068 .

-0.0012 <

-0.0081 -

01

abundance T -
0 1.0 2.0 3.0
L 5 s L 1 L N L 1 b s n i RS |
4 z
- £
- =
] g
1 E
y: s
,! el
4 g
4 =)
1 &
{ o
1 &
i} o
| '
S
i =
] 1.91
1+
e —
4 S Smeep——
1¢ X 8.27
1
1 &
) fos]
4 o
4 [e]
] I
. 2
(o)
1 & ZT
] R I=
E o
— =
] T
] %}_\ @
o
1 (o]
éi 2 —
1 A
Bl s
] 213
b T, 197
i .
j ——
] F—
] = 18.13
-«




DET  uori 4ad spaed

171.3759

155.8059

138.7104

129.9100
129.7765
128.5561
126.7540

78.4805

54.9491

40.6377
40.4279
40.2182
40.0084
39.7987
39.5889
28.6718

L

)

abundance

0 0.1

0.2 03 04
O R I

adacialagg,

0.6 07 08 09

i

1.0

P W

15 16 1.7 18

saaa o e sl

0.5 1.1 1.2 L3 14 1.9
Ll Il U T TR e

00LT 0081 0061 0°00T
oo de g o e g i

gijeage oo e g L g e

0091

TR |

0oL 0°08 0706 001T  0°0TIL
RO T P (T

009
L

TR TR U VA T S O

001 (1]
it o doe s pma by v pdl gy

il

00T

2.4

PSP T | W

21 2.2

eg-|

9P=OSING U DET 8P1-10yim




§ Vs 7
WolL - [ K
Page 1 of 1

#161 RT: 0.585 AV: 10 IT: 10.000 ST: 0.20 uS: 1 NL: 9.65E2
F: ITMS + p ESI Full ms [85.00-1300.00]

7
100 54917 _

mwh n 9 W
& BocHN N _
90 H

. 371.08 O

85-) |

80 : i I-3a |
™3
70
65° |
526.83

569.83

Relative Intensity

35 414.83 "
w 55025
|

Ji

25 I , I 527.75

471.75

61592 @400

0 85200 gerpg

A fi
:.4&....» _r‘w.. mu.; .\..\‘_,,Ai.t.;,uf{_.», (W,ts.,wv._.x_‘wi».,...,_:ffz,ﬂz,*...,.

A Ve bl Jt
T 1 T

“ 469 58 i 497 .83 |
;_J t? = _tu s \‘ - T f._..r f "mv,mﬁ\_.w_.mﬁ__ TJ&J[J.

T 1 T 1 ,
420 440 460 480 500 520 540 560 580 600 620 640 660 680

LTQ Tune rev. LCQ Fleet 2.6.0 SP3 11/29/2012 4:14:03 PM




SN .

abundance \\

0 01 02 03 04 05 06 07 08 09 1.0 L1 1.2 13 14 15 L6 17 L8 1.9 20 21 22 23 24 25 2.6 27 28

HI : uoyy Jod spaed : )
(12 0's 09 0L 08 06 00K 01T
: " i poerailie p vy g ey gl 2l

VI S T I T O W R Wy 7

0x 0T 0¢
e el £l g pow

(R S I OGO (Y (AL SO OO0 (0 7

0

T

e besabeiantagnada et in eelgs el e e By @l peplviepebs sex bt e Brosmdsieel i li FE SRR TN S CEUTE SNT TS FETTY PN FUTYE FTUTE FETYY ST FeuNe
é
=
b4

) X
\ Py
=]
[
o
O:'U\z £
/ 2 3
{ ) e
= O = =X
0.78 ® Y
o
0
T
z
v
o}
= o
e}
o &
ZT
3:0
T
T
1.93
- (@]
- ZT
e ® il
| — bi7
e o —_—
— 9.83
= 4.25 -
L - o
-
f 207 =
Q
O
F =z
O
it
z
T
W
o
(o]
o\\/

9.4




€1 2 worA 1ad syaed : X

172.1376
170.9172
169.8970
168.3238

155.1947

148.6540
148.5586

140.6735
140.6068
137.5367
135.3246
130.5097
129.4799
129.2511
128.0974
126.3621
121.8618
119.9454
116.0743

78.1553

41.6093
41.4949
40.1314
39.9217
39.7119
39.5117
39.3019
39.0922
38.8824

28.0988
27.7460

18.3926

/
[l 008T 006 000 00IT 0°0TT

7
L

N
)

0ST 07091 (l

\/
\
J

/ | /
A

118

!
IO(

\\\\\\\\
0001  00TT O'OiI }]
v lig vaeg Fa pooin [Ty

I LR O O T O | P O O

006

abundance

T (0N PO TR, S SR R

LR (T L0 e LR (S T R R |

0.2
]

OIS O (O O (R R L 9. |

0.3

0.‘4

(T O, P O ] S 0, .

pe

e

=
=

(O T S, T (. .|

) O SO VO 200 A VAR TR W, LN SN ST oo P 90 Oy I L R ) 1) L

el pop o] iy

Loig gl g gl p g o Loy

CYO A B U

0°01

o By i golagapep ol i i o S ellegn g

0

001

0'0Z-

9P—-OSING W OET 6171%&“\




abundance

4.0

2.0

1.0

wih04-149 31P in DMSO~d6

1 CH, 0 0 0 N
| H H H H !
BocHN N N. N \_F\z : Ph
] /\_PZ\J_\ /\:/ R u - /_._\/ZImOn
1 nEh 0 o &H, O
/
Oy
Ph" P~o
] e}
‘ I-1a
]
A_‘q<<~<q_V__-.an_—<—-..<m v _<<~4_-.‘_— T | e ._.‘—4-4._.<.-__..A__<-I—|, ,-_--4__—_4___~, ._.._~4 44*4.__,.._~<.~.q~.4.—-a .Aq_,_—~4ﬂq—
150.0140.0 130.0 120.0 110.0 100.0 eoo 80.0 qco .S 50.0 40.0 300 200 _c.cM 0 -10.0 -20.0 -30.0 —40.0 —50.0 —60.0 —70.0 —80.0 |o...o|:5=|:ce —Ncc 130.0 —140:4050.0
|
1
&
-
s
~

X : parts per Million : 31P




12/4/2012 3:48:12 PM

0.04 AV: 1 NL: 7.25E4

T: FTMS + p ESI Full ms [150.00-2000.00]

W04-149_12042012_01#5 RT:

G)Mé’{acility\cl_\w04449_1 2042012_01

é=2Z

f on 6920201 | _
[ | .
, O/_u\z i rl.m

| SO b2 ot

, 5 o . % 8Cv8°/991 _|

, CHs H H \_r\z 5 o

N N. N N7 Y NHBoc C

mon:z/\__/z\/_ﬂ /\F o N g ® mxuqoﬂ/ L=z i 1

, W/z $9€9'099L ___
,. |
MN—p_ @\ =2 S——
P 4 0 s 8¥€9'6G91L ; 58
3 (@]
F_ w0
iz |=2 2

=2 =2 = 1€89' /b9l ——

: o . S

%lWN@ 91 0£/9°S¥9L S/99v91L : —

Cl99°ev9lL
=2
L=z 0822°0v91

LEL2'6E91L .
4 o
R o
T
i=Z e

" |=Z YA A \.Norlfw

= V . V e lilr.

L=z ¥069'€291 Nl —

118927291 1=2Z e
2589°1291 -
©

_q_ __ _ ____-_~:_______________q_::__:ﬁ_:_—_mmz___:__:_a___wt_ﬁa_____*:__ .._ﬂ.iJL.i

S 3 38 8 8 R R 88 8 3 92 3 8 388 g @ & & o

2ouUBpUNQY BAlEOY

m/z



1 wib05-48 in DMSO-d6 and D20 -
o it
L.
1 | o,w\oz
4 | i
bl , { "OH
: TFA QO CHy |, O T 0 3 0
Su INZ/\ﬁﬁ . Z/L_/ N N M s
i N . N
=] : H N b NN,
. W 0 0 CH; O TFA
er g IO/m
“ : ge
] HO
.
7.1
=]
o]
Q4
@ _|
[
1 bae) —
4 = <
e \& e
< 4
o]
D 4
] &
w -
<>
-]
< 4
el
0“ als \u.
6 / [ o =
o 201 o k=
g 7
T |
s =4 i
-m ] -+ — = C \w \‘:
& XS EMM»L . . J (N O ¢ 18
oy T T T T Ty - i L oo e e
12,0 110 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

X : parts per Million : 1H




DEY ¢ woyA xod syred : X

172.1927
170.5242
168.7508
167.7210

159.2543
158.9111
158.5774

137.6871

130.9366
130.5838
129.5446
128.5434
126.8654
120.3342

53.4682
48.5483
40.1293
39.9195
39.7098
39.5000
39.2902
39.0805
38.8707

18.3809

abundance

g Jld gl gve g BB F N

( 0'08T 006 0°00C 00Ic 00T

Mo

= 7 S
) R I —
=S
e
~ ] &
i g~|
fﬁc' —_—
e 414
— .°—
S 3
43
~
= 3
S-%
——l A —
. H:i
~_ W
— o =
]
a3
1)
o
O--i!‘
1 -
43
e
=44
S1%
o:!-
= ]
SH3
P
iE i
13
o -
el
[
-1
« 13
c %
=4
4
13
3
N A 4
1=
c_ii
13
o A
2
< |
N 13
N =i 1
W\ S
e
N
\ ]
N
— = i
;7/53:‘51
/ _jr
I E
£
==
BE
4%
g_.x_
S
3 3
+
~ 1%
I3
<
._jl
S 4
1%
E
1%
12
114
Saul 3
'O*‘JE
1%
=
1) h
.c-
= |

T
@]
e
Q
s
QO
on
= Eer
3
T
3£
>N
o
o=1
o O
T

0Z@IP-OSIA Ut DET 8y—-50alM | /




abundance

6.0

'y

4.0

30

1.0

X : parts per Million : 31P

-5.9331

H wih05-48 31P in DMSO-d6 and D20 7

] 0.,.0H |

] m, ai |

TFA QO CHy |, H 9 g 8 g |

3 |

HN L z/Lﬁ N. N N |

. - ~ N N NN, |

2 z |

| 0 o 0 0 CH; O TFA _

i Io,m ,

7 ™ H

HO" O |

1 1 i
AT Eo o - T L R R  MEEECALER TN ML B o ! SR SIS R 2 | N T R R T T ﬂbH.a LR RS I 2 R | RN B R 2 0 e T T S IR R ._ " S 2 JATE U € oy ) R Gl LE 0 N

150. :a: c _»o e _Nc c :o a :5 0 9.0 80.0 700 60.0 50.0 40.0 300 200 10.0 0 |_= 0 -20.0 -30.0 -40.0 IA. o l% c |.S .0 -80.0 —90.0 -100.0 ~110.0 -120.0 -130.0  —-140.0




Relative Abundance

ZjW

00¢

ooy

009

o N w H (@] (&>} ~ o O 8
P l?! lll?ll l\cljll | ’Olll | ICEDI l!l?i]ll?!] IJC])Il! 1?]1! ‘LJO
: 3 213.1392
El 214.1425 2=
EY z=1
= 1 287.0799
1 3761527  z=?
T 2
+ 472.2160
* z=2
e 535.1840
£ 572.3358 53656857  Z72
T z=1 z=2
——  698.2715
o z=1
A 751.2982
£ z=1
4 826.3303
= z=1 , «
“E 5 L
1 943.4247 55
: z=1 o
— 989.3936 )
1 z=1 ~ 1069.3605 <3
+—— 10913418 1070.3635  z=1 §=
j» z=1 Z=4 o}
1 1165.3419 o T
- z=1 022 o
11216.4275 =T
é z=1 S:o
E TZ
11398.7003 o
] z=7 R ZT
11488.4799 EENI
E z=?
] Z2X
11587.3795 &
K z=7?
- 1666.3811 - T
] z=7 0“.2:
] & T
E o=/>
11804.4608
z=? i?
. e}
11956.2175 o=
z=? 22

[00'000Z-00°0G1L] sw N4 1S3 d + SW1H ‘1

© G398°G IN LAV G6'L 1Y OSL# L0 2L0Z¥0ZL 8¥-G0-8rM

-GO-grM\TOII0B S SW‘}iD/

L0 2L0Zv0ZL 8P

Nd ¥€-65-€ ¢L02/v/C)



