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HPLC gradients

Program A - linear gradient 0—25% of methanol in 0.05 M ammonium acetate buffer (pH 5.9) in 15 min
Program B - linear gradient 0-50% of methanol in 0.05 M ammonium acetate buffer (pH 5.9) in 15 min

Program C — linear gradient 0-50% of methanol in 0.05 M ammonium acetate buffer (pH 5.9) in 7.5 min and then isocratic elution (50%
of methanol) until 15 min
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31p NMR
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31p NMR

Normalized Intensity

Gppp-triazol-m7G PHOSPHORUS_02%48
o

I

-10.56

10.52

L B e e o S L L e e . e e e e e
0 -5 -10 -15 -20 -25 -30
Chemical Shift (ppm)

(3c) m’Gpp-triazole-G

OH OH 0
o ﬁ o o N NH
5 o PP ¢ |
g HzN\(/N N 0696 T W N NA\NHZ
2 | > Nxy o]
& HN N*
O CH, OH OH
Program C
mAU |
1750 ﬂ \|
2 \
g 1600 | \‘
o 3
S 1250 H ‘
[ 1000 ‘
5 750- | ‘\
¢
g 500 | |
@ 250 - iy i
o Mo WINC W L
— — : — ‘ — —
0 2 4 6 8 10 12 14 mn
Program B

o mAU’j “
15 1 |
e 1000 |
= ]
9 ] |
a 800
'c:; i ‘
s 600
: | H
g ]
g 400 1

1 \
kS 200 \L
T ] I
> |
o 0 - JoA

1 I T - T ] \ \ T

0 2 4 6 8 10 12 14 min

S23




HRMS
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Purified compound HPLC profile
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3p NMR
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Purified compound HPLC profile
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Purified compound HPLC profile

mAU

10004
800
600
400

200

Program B

0 2

6 8 10 12 14 min

HRMS

50127_sw_073#5-262 RT: 0.02-1.17 AV: 258 NL: 2.22E6
T. FTMS - p ESI Full ms [150.00-2000.00]

1004
057
00

854

@ @& N N ®
AT

I
=]
T Tl Tl T T T T T T e T Trs

o
2]

Relative Abundance
o e NN oW W A
S oS o o O [l

o

873.12582

875.03694
2=7 =7

877.10898 878.13383 879.04409
=2 = =7

882.11434
=1

88246652
7=7

883 11689

88347248
z=?

884.11900
=1

88141719 | 8912115 gge 12374 86690076 866.12547 89010549 80112078
= i =1 z=? =7 z=? z=?

T

T T
873 874 875 876

LA L I B

879

LANLALL N L UL N  WL

880

LI S e e e TTT T T T

T T T T T T
881 882 883 884 885 886 887 888 889 890

miz

L s S e

'HNMR

0.055

0.050

0.045

0.040

—7.74

0.035

0.030

—8.00

0.025

Normalized Intensity

0.020

9.15

0.015

0.010

0.005

PROTON_01 m7GpppOCH2-triazol-G.esp

4.83
4.82
4.82

481

4.96
451 \-4.66

[

gzl

o

9 8

7

6

5 4 3 2 1
Chemical Shift (ppm)

0

S36




PHOSPHORUS_02 m7GpppOCH2-triazol-G.esp

-22.17

g
o

FETERITTTE RTTTY FRTTAAYATY RATRAARITA RTOTI AATTI AYRTIRYRTY AUTEY ARTTARTOTY ARTTI FRATI ARTT1 FRTTANATT] FRTTE FARTIIT)

o o o
~ [ee) [{e]
[-10.56
\\-10.68
-10.72

o
o

-22.04
N-22.29

31p NMR
o
(6]

Normalized Intensity
<4
H

N\-10.77

o
w

o
N

o
[

L P

o

Chemical Shift (ppm)

-30

0 -5 -10 -15 -20 -25

-35

(5a) m’G-triazole-CH,SppG

O

H N
OHOH o~ o NH

" ¢ ¢ |
P Po VB
s-P~o-F N”>NH
HoN. N N © N‘;j/\ 59"y ° o 2

NGRS w
HN ‘N* OH OH

|
O CHy

Structure

Program B; before and after the reaction
mAU ] |
1400 ‘\
12004 ‘ ||
1000 I ‘\
800 H
800 | |
4004 | '\ 1
200 A B

mAU
2000
1750 H
1500 ‘
1250 ‘
1000 “
750 |
500 I |
250 \ 1 I

Reaction HPLC profile
~

min

12

S37




Purified compound HPLC profile
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Reaction HPLC profile
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Purified compound HPLC profile

Program B
mAU ]
] ﬁ
1400- H
1200
1000 H
800 |
600
40 |
200 ‘ |

04 7

j [ I T [ T I l
0 2 4 6 8 10 12 14 min

HRMS

140522_sw_048#5-204 RT: 0.02-092 AV: 200 NL: 2.75E6
T: FTMS - p ESI Full ms [150.00-2000.00]

100 818.12492

Relative Abundance
o
[&=]

35 819.12723

10 820.12677

82112737

, 792.02199 707.11383 79000112 80258869 805.03506 809.93750 813.88800 815.88551
.

L S e e e e ey e e e B B s e B B e
792 794 796 798 800 802 804 806 808 810 812 814 816 818 820 822
miz

826.12247

T T
824 826

"HNMR

m7GppSCH2triazolG PROTON_01.esp

0.055 5

—4.03

0.050

0.045

0.040

0.035

0.030

0.025

Normalized Intensity
—7.63

0.020

—7.76

.73
4.78

N

0.015

5.83
5.82

) (}-4.46

401

3.98

4.3
4.3
_ﬁ_

A7

k.

0.010

—4.63\

3.96
3.93

0.005

o L

o

7 6 5 4 3 2 1 0
Chemical Shift (ppm)

S43




m7GppSCH2-triazol-G ﬁ_HOSPHORUS_OZ.esp

o N
~ |
1.0 q
0.9
0.8
3
0.7 S
— N
2 | :
@ 06
g
=
-4 ° 05
= I
z é § 3
a N~
A 5 04 p %
=z
0.3
0.2
0.1
0
12 10 8 6 4 2 0 -2 -4 -6 -8 -10 -12  -14  -16 -18 -20
Chemical Shift (ppm)
7 -
(5d) m'GpppSCH»-triazole-G
OH OH o
2 e A0
>
2 HN_N_ N 07071 ~0"1 8" N-“N7
5 Y\B oooN:NNo N™ "NH,
5 HN '\\l+
O CH, OH OH
Program B; before and after the reaction
mAU ‘,‘
|
2000 “\
\
1500 I
f
| |
1000 i 1
I
A 500 A “ |‘
5 | A
s 0] e o ‘ O
9 | T T T R T -
o
e 0 2 4 6 8 10 12 14 min
5 mAU ] ‘,
g 1400 ] I
] 1 \
2 12004 ‘\
10004 ‘l‘
800 /|
800 i
4004 i
201 AN
04 N A~ N
. —— ; ‘ ‘ ‘ —
0 2 4 6 8 10 12 14 min

S44




Program B

miz

o mAU 3 |
= I
e 1750 I
S ] I
= 1500 \
a ] |
I 1250 ‘
2 ] i
5 e
3 1000 1 ‘ ‘
3 750 ‘
g : i
et 500 |‘
g : A
E 250 [
> ] |\
a 03 — )
T \ T T T \ \ T
0 2 4 6 8 10 12 14 min
140731_SW_050#11-255 RT: 0.05-1.14 AV: 245 NL: 381E6
T: FTMS - p ESI Full ms [100.00-1500.00]
898.09126
100 =t
95
90
85
80
75
70
65
» 60
3
C
g g 55
3
[~ £ 50
T g
% 45
©
® 40
35 89929?368
30
25
20
15 900.09314
z=1
10 BOTE9340 | oo
7=7 : 901.09376
5 893.50299 89450270 89517163 896.96131 =1 899 59206 =1 902.09395 90358464 90479083 90597605
=7 =2 =7 =7 I z=1 1 =2 =2 =7 =2
R i M e e e e i e T
893 894 895 896 897 898 899 900 901 902 903 904 905 906

S45




m7GpppSCH2-triazol-G PROTON_01.esp

0.07

0.06

0.05

0.04

"HNMR

Normalized Intensity
—7.67

0.03

—7.85

0.02

0.01

L 485 478

—4.07

3.98

9 8 7 6 5

4 3 2

Chemical Shift (ppm)

m7GpppSCH2-triazol-G PHOSPHORUS_02.esp

1.0

10.19
10.02

0.9

=

o
®

o
3

0.6

0.5

10.26
9,95

Normalized Intensity

31p NMR

0.4

0.3

0.2

0.1

15 10 5 0

-5 -10 -15 -20 -25

Chemical Shift (ppm)

(6a) m’G-triazole-CH,NHppG

OH -
OH o

_N

Structure

P
o] N/T,/\” 60 60
N:

NH

By

NH,

o

P N

N

OH OH

S46




Program B

mAU |

|
= 1750 “‘ .
S “
s 1500 \\ |
9 1250 ‘\ |

|
T 1000 .‘ | \
5 ) A |
i 500 | '\ I\
[ ] | Y
e 250 . | [

0 AN P R N AN | N .
[ T I T T T | I T I T T T
2 4 § 8 10 12 1% mn
Program B
m mAU ]
G 1 ﬁ
3 800 U
4 - |
—
T ] M
> 600
c ] ‘ ‘
3 1
o 400
g r |
bt ] |
3 200 \ |
s ] [
a 0- _ _ [ B o
T T T T | T T T T
0 2 4 6 8 10 12 14 min

HRMS

131209 _sw_009 #6-38 RT. 0.09-065 AY: 33 ML B.56ES

T FTMS - p ESI Full ms [150.00-2000.00]
100 80116260

957

90

[y [=] [=a] - —J o sl
on [an] on (] on [aw] n
prrn b b b v b b b b b b v b b bvwn brvvn beve i |

Relative Abundance
[y
i

802.16486

Y
o

80316762

n

789.16415 79462111 800.16856 | | 804.17110 80778528 81215374 817.15731
1

AN T T
780 745 800 805 810 815

L'}

miz

S47




GppNHCH2-triazol-m7G_NH4_1H_D20O_25deg.esp
- o
E =
0.09 ¥
0.08 7
0.07 3
S
@ 0.06 3
< E
Q ]
£ 3
T 0.05
S| g% Residual TEA
2 E E
s 5 0.047
g %7 s
3 ® o
0.03 5 I
E | 23 o d 3 Residual acetonitrile
0.02 3 w86 ~ o
E < o
3 CH 7
0.01 ] T
E 5 A
E - T
o ] ) X
R o L B o o o T B o B L B I i e e
9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)
GppNHCH2-triazo|-m7G_NH4_31P_D20_25%eg.esp 8 S
A o
9 7
1.0 N ~
S
0.9
0.8
0.7
2
2 06 ol8
o] N LY
£ ap
o4 - 05 \
S | 8
S X
a | Eoa
- S
2
0.3
0.2
0.1
0
-0.1
8 6 4 2 0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 -22 -24
Chemical Shift (ppm)
7 .
(6b) m'G-triazole-CH,NHpppG
o
OH OH - - N
AR ARAG
I = -i~o-P-o-%-0 N7 NH
§ HaN N NI NI RO 6976 o z
& P N
v N OH OH
O CHs

S48




Program C

mAU ]
2 ]
= 12004
° 7 ]
£ 4
s 1000 U
] i
a 800 |
I 1 ‘
c 600 ‘
K] ] \
B 4007 ‘
5 ] I
-3 200 |
] \ S\ I
04 AN P i N .
T T T — — T T T -
0 2 4 6 8 10 12 14 min
Program B
o mAU—_
&= ]
5 700~
o E
(8) 6004
— ]
(-9 1 ‘
I 5004
5 4004
g ] |
g 300_5 ‘ \l
o 2004 |
° ] ||
& 100+ R
S 1 \
S b AN
& 0 S —
' I ' I I I I I
0 2 4 6 8 10 12 14 min
140522_sw_043 #4300 RT. 0.02-1.38 AV: 297 NL 9.11E5
T: FTMS - p ESI Full ms [150.00-2000.00]
881.13009
100
95
90
85
80
75
70
65
2 60
=
[u]
w | 2o
3
E 2 50
T2
=
& 40
38 882.13208
30
25
20
15
10 883.13519
5
871.95877  873.97552 87507152 877.95047 879.04572 ) 88413708 gano7534 386.08605  689.12770
L L L L L L L, L L L L L L L L L L L L
872 873 874 875 876 87 878 879 880 881 882 883 884 885 886 887 888 889 8O
miz

S49




PROTON_01
(oo}
3 c
0.09 3 T
0.083
0.07 3
ES.
S 0.067
Q ]
£ 3
o 3
e | §0%3
T | 50047
E 9w
0.03 3 o8
3 |; =8 o ~ .
E 3 o} % Eof N~ .3_ o Residual acetate
0.02 3 [ToliTe} ~Y S jr
3 - < 5 e ¥
E @ q./g\‘\‘ © 5
0.014 T e —
E 5 |
o [
I A e am  am B L B e o
9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)
GppNHCH2tm7G PHOSPHORUS_01.esp 3
y
1.0
0.9
[T9)
©
0.8 i 8
! Sl
— g =]
n A
>0'7 i mg. KN
2 ~ §|S ¢
0.6 !
2 S
2 °
S | 205
2 g g
Q. [Te) o
- 504 :':| Sg
i g
-’ 2
0.3
0.2
01
0
T T T T T T T T T T
5 0 -5 -10 -15 -20 -25 -30
Chemical Shift (ppm)
7
(6¢c) m"GppNHCHs-trazole-G
OH OH %
£ #o# g‘ g_ ¢ | )N\H
3
2 HoN_ N N o' o0 ' SN N—~pZ
5 Ty O OH Ny "o NN
& HN N*
o &, OH OH

S50




Program B

mAU |
] | I
o 2000 “ \“‘
i | |
s 1500 |
9 | |
T \
T 1000 ‘ \
c |
2 1 I
g 500 ‘\ |
o A A “ ‘
0] o AN A A N
[ [ [ T [ T [ [ [ T
0 2 4 5 8 10 12 14 min
Program B
o mAU ,‘
z 800 f“
s E \
S 700 ‘|‘
= 600 i
E 500 “
] 4004 |
g 3004 |
et 200 |
& 1004 I
-: ‘ \\
E 0_ - S~ e e —
[ ! [ I ! I [ I ! |
0 2 4 6 8 10 12 % min
140313_SW_009#109-219 RT: 169-343 AV 111 KL 3 40E5
T FTMS - p ESI Full ms [150.00-2000 00]
80116178
1005 =
953
903
853
803
753
703
653
2 603
S 553
g 5 73
g < 503
5 3
= 453
o 1
x 403
353 802.16371
= 7=1
304
253
203
153
103 799.82716 803.16636
- = 7=1
5379691438 79899917 805.03212 80645326 50093408
3 z=1 =7 | =2 7=1 7=7
0 T T T T T T T T T T T T T T T T T T T T T
795 500 502 804 806 508 810
mfz

S51




] m7GppNHCH2-triazol-G_NH4_1H_D20_25deg.esp
1 S
0.15 4 T’
0.10 1
2 E
7]
@ ]
Q 4
= ]
-4 2 .
= N J o Residual acetate
z < 0
£ 4 )
-~ 5 1 T
4 ] & )
0.05 N 5 o
] I e |
1 3288 8 235 )
i ) © 1o :
seey  rBRIS |4
_ —= e 8wl
3 8
] T )y +ss 8
J << o
i / \
o A | -
o o e o B R I L o
9 8 7 5 4 3 2 1 0
Chemical Shift (ppm)
m7GppNHCH2-triazol-G_NH4_31P_D20_25defesp
N~ N
1 N O
0 L o
o~
0.9 i
I =
—
0.8
0.7
2 06 ©
g =l i
£ 05 (}i/
[-'4 e}
s | 2 R
2 ©
o £ 0.4
- o
4
0.3
0.2
0.1
O |
-0.1
— T T T T T T T T T
10 5 0 -5 -10 -15 -20 -25
Chemical Shift (ppm)
7 .
(6d) m 'GpppNHCH>-triazole-G
OH OH 0
o~ O - N
4% H,N__N_ N 0P~ R~0-RN = (Nf:N\H
) ‘ ‘ ‘
§ NG Yy o] Ney V0 N™ "NH;
& HN N*
O CH, OH OH

S52




Program C; before and after the reaction

mAU J ‘I
1750 ‘\
1500 \
12504 |
10004 H
7504 ‘ \‘
h
@ 500 I |'\
m— {
S 250 I [
£ \ \
=% 0 g\ L . ] \_
2 E -
z ' I I I I — I | -
T 0 2 4 6 8 10 12 14 min
s mAU \
g {\
é.l} 2000 ‘
\ M
1500 “‘
| |
1000 | I
| |
|
500 (' i
YA |
VA I\
04 ~ PO AN — A )\
T I ' T T T T T
0 2 4 6 8 10 12 14 min
Program B
()] mAU E |
g 3 fi
= ] |
s 600- |
(@] ]
& 5004 |
I 1 \
] ]
g 4004 “
> 1 |
g 3004 ‘
£ 5 i
8 200 g
3 : |
& 100~ R
: ! N
a 0 — —
! | [ [ ! I [ ! I | !
0 2 4 6 8 10 12 14 min
141030_sw_042#24-178 RT. 011079 AV: 155 NL 1.73E6
T- FTMS - p ESI Full ms [150.00-2000.00]
881.12995
100 =
95
90
85
80
75
70
65
2 60
5
(%] o
2|8 55
= 50
T |3
Z 45
«©
& 40
- 862 12261
30
25
20
15
883.13470
10 z=1
5 873.97058 87597112 877.95002 879.04781 534-1_%”2 88513470 887.07601 88905231 89101318
0 7=7 =7 =7 =7 . = 2=7 =7 2=7 7=
874 876 878 850 852 884 856 888 890
miz

S53




m7GpppNHCH2-triazol-G PROTON_01.esp

0.065

4.07

0.060

0.055

0.050

0.045

0.040

0.035

0.030

'H NMR
Normalized Intensity

—7.71

0.025

0.020

—7.91
479
.38-4.69
374

4.3

5.82

0.015

5.99
5.83
.67

a1

-4.05

6.00

0.010

0.005

Iy

N

Residual acetonitrile

2.00
F——1.93

9 8 7 6 5 4
Chemical Shift (ppm)

3

2 1 0

m7GpppNHCH2-triazol-G PHOSPHORUS_02.esp

[y
o

P TP EYTRA CYETY FYRTY RTRRA AYTTA ATTR1 RATTH FIAT1 RYTRACRUTY ITRT1 FTTA FARTANTRY [NUTY INAT1 FRTTA (RUTAATAR1 [XTTR MY

0.8

-1.52

L

-1.65

-10.60
T—10.62

-10.50

A

'p NMR
Normalized Intensity
171

146

-10 -12 -14
Chemical Shift (ppm)

-16 -18 -20

-21.86

-21.73
N--21.98

-22 -24 -26

(7a) m’GpNHC;Hy-triazole-CH.ppG

OH OH
o
HoN__N O/F"\NNNN:N e
PR, SR Alporo
HN N* O (0]
0 CHs

Structure

N
NH
¢ |

N">N>NH,

OH OH

S54




Program B; before and after the reaction
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Program B; before and after the reaction
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Program B; before and after the reaction
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Reaction HPLC profile

Program B; before and after the reaction
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Purified compound HPLC profile
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Reaction HPLC profile

Program B; before and after the reaction
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Program B; before and after the reaction
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Reaction HPLC profile

Program B; before and after the reaction
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Program A; before and after the reaction
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Program A; before and after the reaction
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Reaction HPLC profile
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Purified compound HPLC profile
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Reaction HPLC profile

mAU S
1750
1500
12504
1000
750
500
250

Program B; before and after the reaction

mAU

2000
1750
1500
1250
1000
750
500
250

min

min

Purified compound HPLC profile

mAU 3
700
600
500
400
300
200
1004

04
‘ .
0 2

4 6 8 10

min

HRMS

140522_sw_017 #4-148 RT- 0.02-067 AV: 145 NL: 8 13E7

T: FTMS - p ESI Fullms [150.00-2000.00]

100+
05
90

Relative Abundance
3
1l

302.23397 303.06331  304.49383 305.1
T L et e s

307.09100

30809489

9666 306.20852 307,39736 309.09668 310.00903 310
T T T

.99310  312.11788 313.07838 314.07826
BRI MRS e M Meathead b A s MMttt ot Rint bt M it

302 303 304

308 307 308 309 310

S118




SW_5'N3Guo_DMSOd_250C_1H edited.esp
0.7 3
] ©
3 (o]
7 ~
0.6
0.5
> ]
¥7 E
2 E
o) E
£ 04 -
o ]
e | & 3
£1%,, ]
E ~
| 5 037 2;
- zZ ] wn
E \'
0.2 E
] ™ N (\lr [©2]
; B 30838 o8
5 e o
0.1 4 < =)
] 2 35 b
- o LDLD
] T L] |
0 : J II.L
R B A B B R A R R B L L AR RRRRAEE RS e S S e
11 10 9 8 7 6 5 4 3 2 1
Chemical Shift (ppm)
7
(16b) 5°-Ns-m’Guo
HsC O
-
N
o Y NH
5 < |
S N
-] N N~ "NH
5 0
OHOH
Program B
mAU 7
2500
2 4
S 1
o 2000
s 1
o 1
= 1500
T ]
S 1000
© 1
8 4
g 500- ﬁ
] i
0' ‘“\ A . VAN
I I T T T \ \ T
0 2 4 6 8 10 12 14 min

S119



Purified compound HPLC profile

(J.)E
Sz
[ —

2500
2000
1500
1000

500

o
|

Program B

\
2 4

10

12 14 min

HRMS

160229_SW #67-168 RT. 0.68-1.64 AV: 102 NL: 1.31E8

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

1004
95
e

85

807

Relative Abundance
O I T R N L -
oD S o 8 & 8 & & o 8 & 3 &
ol T T e DN T e D T T

=)
i

1022225 31223801  314.10930 316.28419
z=1 7=1 z=1 2=?

318.30021
z=1

320.31581
7=

323.12097
z=1

324.12408
z=1

322 29533 32512500 327.00743
7=

z=1

=1 =1

328.12462
z=1
|

331.00141 33329971 335.29795
= 7=7

z=1 2=1

O
310 312 314 316 318

T
320

T
322 324

T
326

T
328

T
330 332 334

1
336

"HNMR

SW_5N3m7Guo_D20_250C_1H.esp

0.11
0.10
0.09
0.08
0.07

0.06

Normalized Intensity

0.05

2

0.03

0.02

0.01

£4.78

4,77
s4.42

J |

4.41
3.82
3.81
3.77
3.76

Residual acetate

—1.91

o

9 8 7

5
Chemical Shift (ppm)

3

2 1 0

S120




(17a) GpNHCH4N3

(0]
N
g - NH
3 ~N-P~o o VTONTONH
& HO
OH OH
Program A
mAU 0
] ‘.‘
v |
s 2000 ‘\
s \
= 1500 ‘I
(-
T \
§ 1000 ‘ “
S \
g |
K 500 [
0 _ .Aﬁ_g,ﬂgggﬁ____J \“-44447__(44,_,7
' I T T L T ' | |
0 2 4 6 8 10 12 14 min
Program B
o mAUE [
z 1200 U
° ]
S 1000 ‘\
—
a ]
T 800 ‘
]
g | |
3 600
£ ! |
S 400 I
o ]
e 200 i
E § )\
] " I T T T T T
0 2 4 6 8 10 12 14 min

S121




HRMS

140313_SW_ 028 #60-125 KT, 0.92-198 AV, 66 ML 287ES
T. FTMS - p ESIFull ms [150.00-2000.00]
4

Relative Abundance

100
957
90
857
80
757
707
657
60
55
503
457
407
357
307
257
207

20.09906
7=1

431.10184

153 7=1

342929417
‘]U; =7

52 429.87715 | 43057616
G

437 56696
43210351 7=1 434025509 43486380
z:'1 * 7=1 7=1

=1 =7
I

1
424

1 | | 1
430 431 432
miz

T T T LA |
433 434 435

"HNMR

Normalized Intensity

0.055

0.050

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

0.005

o

GPNHC2H4N3 PROTON_01.esp

8.11

2.90
2.87

1%

L

9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

S122




GPNHC2H4N3 PHOSPHORUS_01.esp g
[e2]
1.0
0.9
0.8 ]
(o2}
b
0.7
2
% 0.6 B §
E (%
[ kel
S 805
Z | s
" S 04 o
n
o
0.3 b
0.2
0.1
0
20 18 16 14 12 10 8 6 4 2 0 2
Chemical Shift (ppm)
(17b) GppNHC2H4N3
o]
N
5 W 99 ¢ Iﬁ”
S S N-P~0-F~0 N"SNNH,
fu. H O O
&
OH OH
Program A
mAUf .
1600 ‘c‘"
< 14004 1
© ] [
s 1200 |
9 10004 N
3 ] \
T 800 |
c q |
S 800 |
O 1 \‘
S 400 ‘ ‘.‘
o 1 |
200 [
] [
0_: _ﬁﬂ_J'\ - ) R — -
' T T ' T L ' R T ' R
0 2 4 6 8 10 12 14 min
Program A
mAlU ] ,
@ ] i
5 500 H
o ] U
U 4
= 400 |
E ] i
= 3004 ‘\
2 ]
a ] |
£ 200 ‘|
8 1 ‘\
ki 100 B
S ] |
& 0 S B N
] I T I ' I \ I ' T
0 2 4 6 8 10 12 14 min

S123




HRMS

141030_sw_060 #6204 RT- 003-091 AV- 199 NL 2 69E7
T- FTMS - p ESI Full ms [150.00-2000.00]
510.06570
100 =

953

a0

[#=]
w

=] [#=]
S 1
Livvae e bl

-
[}

[=7]
3]
il

(%] [=7]
m O
ININEEEEE

.
wa

Relative Abundance
(]
[a]

=
o

w (7]
o
L1t

Mg
o
11l

N
o
11

—
o
NN NN

—
[aw]

[4,}
vl

502.01424
z=1

505.05371
z=?

507.12154 509.11915
=1 z=1

511.06908
=1

512.07047
=1 914.07509 515.70581
I =7

518
=7 z

]

T T T A
502 504 506 508 510

|
514 516 518

"HNMR

GppNHC2H4AN3 PROTON_01.esp

0.055 3

o o
2 &
al o
8.12

§
o

'L TR FEYTY FYTTIRTINY UTTY IXTTIAYRTA FAYRY FATRY [YATE FYRY RTTTI CRUTAFRAT] FATTI (YRR FTRY FITT1 ATETAFRTTA FITT1ITAT)
A

o
Q
@
a

0.030

0.025

Normalized Intensity

0.020

0.015

0.010

0.005

i [

3.32

Residual acetate
=] Residual acetonitrile
™

3.34

—1.93

o
<
N
\
1

9 8 7 6 5 4
Chemical Shift (ppm)

3 2 1 0

S124



GppNHC2H4N3 PHOSPHORUS_01.esp 3
39
| o
1.0 A
» ~
—
0.9 ®
S |
0.8
[
0.7
2
i)
c
2 06
£
o ©
S| 2 3
2| 508 2
a| E 4 P
- S
Z 04
0.3
0.2
0.1
0
4 2 0 -2 -4 -6 -8 -10 -14 -16 -18 -20
Chemical Shift (ppm)
7
(17¢c) m"GpNHC,H4N3
HsC O
N+
g - ¢ NH
2 N ‘ |
S ~N-P-o N“SNZSNH
=1 H o
(%]
OH OH
Program B
mAU 3 ’
] |
2 600 “
© ]
s 500+ M
9 ]
% 400—: H
c 300+ I
2 ] ‘ f
- 4 |
3 200 i ‘ | l‘
& ] | | |
100i “‘ | ‘\ I ,‘ \ “h\
03 w‘l‘ S A P ‘ \-H_JJ\, v‘(\__f \L __JJ-/\/‘“\L_»‘J ‘\J‘ "\_ﬁ
I \ \ \ \ T
0 2 4 6 8 10 12 14 min

S125




Purified compound HPLC profile
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