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Uridine-5'-B,y-dichloromethylene triphosphate ammonium salt (10)

'"H NMR
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Methoxycytidine-5'-triphosphate triethylammonium salt (11)

'"H NMR

100203maru2-58 1 1 /opt/topspin maruoka
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3p NMR

NAME 100203maru2-58»
EXPNO 1
PROCNO 1
Date_ 20100203
Time 11.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRC 2930

65536
SOLVENT D20
NS 512
DS 4
SwH 64102.562 Hz
FIDRES 0.978127 Hz
2Q 0.5112308 sec
RG 2050
oW 7.800 usec
DE 6.50 usec
TE 297.
D1 2.00000000 sec
DO 1

= CHANNEL f1
31p
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00 aB

28.63550568
161.9788282 MHz
32768
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N*-Ethoxycytidine-5'-triphosphate triethylammonium salt (12)

'"H NMR

100222maru2-59-2 1 1 /opt/topspin marucka
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N-tert-Butyloxycytidine-5'-triphosphate triethylammonium salt (13)

'"H NMR

Mass
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N*-Benzyloxycytidine-5'-triphosphate triethylammonium salt (14)

'"H NMR
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N*-Phenylethoxycytidine-5'-triphosphate triethylammonium salt (15)

'"H NMR

psjm-1-81
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N*-Phenylpropoxycytidine-5'-triphosphate triethylammonium salt (16)

'"H NMR

psjm-1-82

NAME jmps-1-82
EXPNO 3
PROCNO 1
Date_ 20101001
Time 10.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2

TD 65536
SOLVENT D20

NS 27

DS 0

E 4000.000 Hz
FIDRES 0.061035 Hz
AQ 8.1920500 sec
RG 128

oW 125.000 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1

======== CHANNEL f1 ===
1

NUC1 H

Pl 14.00 usec

PL1 0.00 dB

PL1W 11.75562859 W

SFO1 400.1598808 MHz

ST 32768

SF 400.1579587 MHz
W EM

WDX
SSB 0
1B 0.30 Hz
GB 0
, BC 1.00

T T T T T T
95 9.0 85 80 7.5 7.0

e

3p NMR

T T T T T T T T
65 6.0 55 50 45 40 35 3.0

[-) NS ~(
@ =2 =2
o Slele Slol

1 /opt/topspin suresh

30 [rel]

T T T
25 20 15 1.0

s

<
oo

T
100

T
° - 100

- 200

[ppm]

S8



Uridine-5'-(4-chlorophenyl)- tetraphosphate triethylammonium salt (20)

H NMR v 1-52
STANDARD 1H OBSERVE
expl stdih
DEC. & VT
date Oct 24 2008 df 300.079
solven D 1 @ I
Te exp dof 0 I
ACQUISITION dn nnn
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tn dnf 200 .
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Uridine-5'-(3-chlorophenyl)- tetraphosphate triethylammonium salt (21)

'"H NMR
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Uridine-5'-(4-methoxyphenyl)- tetraphosphate triethylammonium salt (22)

'"H NMR
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Uridine-5'-(3-methoxyphenyl)- tetraphosphate triethylammonium salt (23)

'"H NMR

STANDARD 1H OBSERVE
expl stdih
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P-31 STANDARD PARAMETERS.
PHOSPHATE REGION
expl  s2pul
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date Dec S 2008 dfrg 299.944
solvent 020 dn H1
o dpwr 39
ACQUISITION dof ]
sfra 121,413 dm vy
tn dom w
at 1. imf 11000
np 12800 PROCESSING
sw 50000.. 1.00
1 27600 wtfile
bs 16 proc t
tpwr S5 fn not used
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a1 werr
tof wexp
nt 16408 wb:
t 13760 wnt
alock n
gain
FLAGS.
i n
in n =
dp B
DISPLAY :
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wp 3955 D
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)
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Uridine-5'-(4-nitrophenyl)- tetraphosphate triethylammonium salt (24)

'"H NMR

STANDARD 1H OBSERVE

expl stdih
SamPLE DEC. & VT

date Nov 4 2008 dfrq 300.079
solve 020 WL
e dof o

ACQUISITION an ann
s 300.073 dom c
tn WL dmf 200
at 1,998 PROCESSING
np 17984 wtfile
sw 4500.5 proc t
b 2250 o not used
bs 1
e 7.0 werr
a1 1.000 wexp
tof wbs
nt 512 wnt
ct 256
al s
sain not used

FU

i n
in n
dp ¥y

DISPLAY

p -15..
wp 2714
vs 771
sc

3

oN

3p NMR

P=31 STANDARD PARAMETERS
PHOSPHATE REGION

exp1 s2pul

SAMPLE DEC. & VT
date Wov S 2008 dfrq 299,940
solvent 020 dn W1
e exp dpwr 39

ACQUISITION dof o
sfra 121,419 dm vy
tn P31 dmn w
at 1.280 dnf 11000
np 12800 PROCESSING
sw 50000.. 1.00
o 27600 wifile
s 16 proc t
towr 55 fn not used
o 1
a1 werr
tof wexp
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33360 wnt

alock n
sain 20

FLAGS.
n n
in n
dp

DISPLAY
sp 8706 .
wp 13955
ve 6
sc
we 25|
hzan 55.8:
s 1.26091e40
rh 2a767.
rfp
th
ins 1.00

oh

-11.072

=t{.216

-~16.758

"16.887

-22.348

-23.061

-23.161

1 ppm
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Uridine-5'-(3-nitrophenyl)- tetraphosphate triethylammonium salt (25)

'"H NMR

3p NMR

STANDARD 1H OBSERVE
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0
" 2
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o.0rs ST, Aol b o Lon
solv o n H1 02N AT T
Fite ot 0 o g b
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at 9
b 13588 wer ,
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1 STANDARD PARAMETERS

PHOSPHATE REGION

expl szpul
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date Jan 15 2003 dfrq 299944
solvent 020 dn H1
file exp  dpwr 38

ACQUISITION dof. °
sfrg 121.413 dm yvy
tn P31 dnm w
at 280 dnf 11000
np 128000 PROCESSING
sw 50000.0 1b 1
™ 27600 wtfile
bs proc t
tpwr 55 fn not used
o 10.0
a1 0 werr
tof 0 wexp
nt 10408 wbs
ct 4192 wnt
alock n
gain 20

FLAGS
i n
in n
3 y

DISPLAY
sp -6633.9
wp 30669
vs
sc
we
hazm 36.27
is 26746664
rfl 24767.7
rfp 0
th 3
ins 1.000
om ph

-11.241

-16.947

-16.828

~23.205
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Uridine-
(26)

'"H NMR

STANDARD 1H OBSERVE

expl stdih
SAMPLE
date May 6 2008
solvent D20
file exp
ACQUISITION

sfrq 300.079
tn H1
at 1.9
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sw 4500.5
b 2250
bs 1
pw 7.
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tof
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alock s
gain not used
it n
in n
dp y

DISPLAY

sp =7.6
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rfp 1440.4
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dmm
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PROCESSING

wtfile

proc Tt
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—
\\
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e U OH oH éH ot o He oH
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Uridine-5'-allose-1'-tetraphosphate triethylammonium salt (28)

'"H NMR
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[06-Mar-2000

SDC-alloF2-D 178 (3.030) Sm (se, 2x3.00); Sm (SG, 2x3.00); Cm ((175:182+140:146)-59:76x2.000) TOF MS ES- |
100 . 2.80e3)
|
| \
| i
|
i
i
| 4080 \
|
|
|
|
504.9 |
| !
| 747.0
i H 484.0 i
‘ \ l 584.9 7250 | T30
| | | s269.5%0 A
| | wso weso | . 6069 Lo
JM \ 0 ” I Hsaes\ 1 \ 7480 7909
11 I 1 (726.00 |
@ b L b LT
R b d ol b M T O I N TP "

_ 400 425 450 475 500 525 550 575 600

“e25 650 675 700 725 750 775 800 825 850 875 900 o5

S16



S17

Uridine-5'-mannose-1'-tetraphosphate triethylammonium salt (29)

'"H NMR
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Uridine-5'-xylose-1'-tetraphosphate triethylammonium salt (30)

'"H NMR

'STANDARD 1H OBSERVE
expt stdth
SAMPLE DEC. & VT
date Apr 14 2008 dfrq 300.079
solvent 020 dn H1
N dof o
Acquistrion ©7 Ga nnn
sfrq 300.079 dam <
n W1 dnt 200
at 1938 ' pROCESSING
e 17384 wirile
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o 2250 n not used
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s 7.0 werr
d1 1.000 wexp
tof S
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il n
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@
DISPLAY
5 -1z
“ 2742,
b3 75
s
we 25
h; 10.97
is 14000.00
o 21435
Y frriie]
h 1
ins 1.000
B
l L ! k,
T T T T T T T T T
9 8. - 7 6 5 4 3 2 ppm
100 PRTRERA 334 334 Lsa0a
1.9 2.97 2.40 77 j23:08
—
09-Apr-2009 - - -
|HM-maru-I-110-Fr-3 172 (2.927) Cn (Cen,5, 50.00, Ar); Sm (SG, 2x3.00); Sb (12,0.01) TOF MS ES- |
} 695.0 1.21e3|
100-
|
|
718.2
| |
i |
i 1
| |
I
| |
i
| o 1
|
| 7385
| |
i i
A |
| 1 |
i |
i 1 <
562.9 |
; : : 7609
| | 1696.0 |
! ! 5995 17 |
i i |
1 4830 lsris 6236, R woo
|1 i 1 £00.5 6970 | | | i 8189 836.
| l | 5208 5427 | 584.9 ¢ 4‘529'6651.6 | ‘I H H i ‘ ‘
o cyo L 1) ol e - T S S T T e
L N g O s s A Ay A Ty A ) A O A L VAN LA s iz
460 480 500 520 540 560 580 600 620 640 660 680 700 - 720 740 760 780 800 820 = 840




S19

P'-(Uridine-5'-)P*-(2’-deoxy-2"-acetaminoglucose-1'-)tetraphosphate

triethylammonium salt (31)

'"H NMR
N e
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S20

Pl-(Uridine-S’-)P4-(glucur0nic acid-1'-)tetraphosphate triethylammonium salt (32)

'"H NMR
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S21

P'-(Uridine-5'-)P*-(2'-deoxy-2'-fluoroglucose-1"-)tetraphosphate triethylammonium
salt (33)

'"H NMR
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P'-(Uridine-5'-)P*-(3'-deoxy-3'-fluoroglucose-1"-)tetraphosphate triethylammonium
salt (34)

'"H NMR
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P'-(V'-Benzyloxycytidine-5'-)P*-(3'-deoxy-3'-fluoroglucos

-1'-)tetraphosphate

triethylammonium salt (35)

'"H NMR

psim-1-77£1?

NAME Jmps-1-77
EXPNO 4
PROCNO 1
Date_ 20101001
Time 15.17
INSTRUM

PROBHD 5 mm PABBO BB-
PULPROG z
TD 65536
SOLVENT D20
NS 107
DS 0
E 4000.000 Hz

WH
FIDRES 0.061035 Hz
A

Q 8.1920500 sec
RG 128

oW 125.000 usec
DE 6.50 usec
TE 297.3 K
DL 1.00000000 sec
TDO 1

CHANNEL £1

1H
14.00 usec
.00
11.75562859
400.1598808 MHz
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32768
400.1579587 MHz
EM

0
0.30 Hz

0
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psIm-1-77£1

SwH 64102.562 Hz
FIDRES 0.978127 Hz
aQ 0.5112308 sec
RG 0

W 7.800 usec
DE 6.50 usec
T 297.6 K
b1 2.00000000 sec
D11 0.03000000 sec
D0 1

usec
0 a8

28.63550568 W
161.9788282 Mz

HANNEL £2
CPDPRG2 waltzl6

18
80.00 usec
0.00 GB

15.00
15.00

11.75562859 W
0.37174562
0.37174562

400.1596006 Mz
32768
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P'-(V'-Methoxycytidine-5'-)P*-(3'-deoxy-3'-fluoroglucose-1'-)tetraphosphate
triethylammonium salt (36)

'"H NMR

psjm-1-80

NAME jmps-1-80
EXPNO 3
PROCNO 1
Date_ 20101001

Time 9.48
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PULPROG 29

™ 65536
SOLVENT D20

NS 131

DS 0

SWE 4000.000 Hz
FIDRES 0.061035 Hz
29 8.1920500 sec
RG 128

o 125.000 usec
DE 6.50 usec
Pl 14.00 usec
PLL .00 dB
PLLW 11.75562859 W
SFOL 400.1598808 MHz
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P'-(Uridine-5'-)P*-(4'-deoxy-4'-fluoroglucose-1'-)tetraphosphate triethylammonium
salt (37)
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S26

Figure 1. Structure of N*--BuO-cytosine determined by x-ray crystallography (bond
lengths in A).



Table 1. Crystd data end structure refinement for 1.

| dentification code
EFmoiricd formula
Fomula weight
Temperature
Wavelength

Crystd system
Spece group

Unit cell dmensions

\VVoume
VA
Density (cdculated)
Absomtion coefficient

F(000)

Crystd size

Theta range for data cdlection
Index ranges

Reflections cdlected
Independent reflections
Refinement method

Data / restrants / parameters
Goodhess- of- fit on FAZ

Find R indces [I>Zsigna(l)]

R indces (dl data)

L arcest dff. peek and hde

SMX10004

C8HI13 N3 02

183.21

29%6.2 K

0.7107 A

Monoclinic

Cz/c

a=21.981) A dpha=290 deg
b=7543(5) A beta=105.16(2) dea
c=1212006) A gamma =90 deg
19392) AA3

8

1.255 Mgy mA3

0.092 mmA- 1

784

060 x 060 x 040 mm

3.22 t0 27.48 deg

- 28<=h<="8, - 9<k<=9, - 15<d<=15
%631

2221 [R(int) = 0.01460]

Full- matrix least- sauares on FA?
2221/ 0/ 118

1.081

R1 =0.0534, wR? = 0.1651

R1 =0.0584, wR? = 0.1707
3/8and- 209 e AM3
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Figure 2. Crystal lattice of N*--BuO-cytosine determined by x-ray crystallography.
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Figure 3. Stability data at pH 1.5 (37°C) for compounds 15, 16, and 34.
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Figure 4. NOESY experiment for compound 39
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BROKER

Current Data Parameters

NAME 102192
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110306
Time 6.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 20

DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec

CHANNEL f1
14.00 usec
14.50000000 W
400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1300033 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME

102192
EXPNO
PROCNO !
F2 - Acquisition Parameters
Date_ 20110306
Time 6.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG noesygpphpp
TD 2048
SOLVENT DMSO
NS 128
DS 32
s 4545.455 Hz

WH
FIDRES 2.219460 Hz

B0 0.2253300 sec
RG 114
D 110.000 usec
DE 6.50 usec
5 TE 298.1 K
DO 0.00009217 sec
D1 2.02539492 sec
D8 0.30000001 sec
) D11 0.03000000 sec
@ D12 0.00002000 sec
¢ D16 0.00020000 sec
. INO 0.00022000 sec
6 CHANNEL f1 =
1H
14.00 usec
28.00 usec
2500.00 usec
14.50000000 W
q 0 3.15779996 W
[‘)O i L7 400.1319593 MHz
g av = GRADIENT CHANNEL
o H GPNAML SMSQ10.100
e Gpz1 40.00 %
P16 1000.00 usec
0 F1 - Acquisition parameters
™D 256
4 - 8 SFOL 400.132 MHz
' FIDRES 17.755682 Hz
v sw 11.360 ppm
FnMODE States-TPPI
F2 - Processing parameters
SI
SF 400.1300033 MHz
F~ 9 WDW QSINE
ssB 2
LB 0 Hz
GB 0
BC 1.00
! F1 - Processing parameters
sI 1024
- 10 MC2 States-TPPI
SF 400.1300033 MHz
WDW te:
I I T T SSB 2
LB 0 Hz
8 7 6 4 ppm G 0
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