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N4-Benzoylcytidine, 'H NMR Spectrum
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N4-Benzoylcytidine, ’C NMR Spectrum
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N4-Benzoyl-2,3-O-isopropylidenecytidine (17), 'H NMR

Spectrum
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5'-Azido-5'-deoxy-N4-benzoyl-2',3'-O-isopropylidenecytidine

(18), 'H NMR Spectrum

(wdd) 14
0's S

S'T 0'¢C S'C (V3 S'€ (V84 S'v S 09 S'9 0L SL 0’8 S'8 06
N 1 " 1 " 1 " 1 " 1 1 1 " " 1 1 1 1 " 1 " 1 1 N 1
ni T e
(tudd) 13 9€559 925 |esydads
YL S, 9L L 8L 6L 0’8 1’8 89/7€ 9215 paJinboy
1 " 1 " 1 " 1 " 1 " 1 " 1 " | HT mDW_U:Z
S TLST- Aousnbaid 31samon
8'2108 UIPIM |e13dads
/0700 Aouanbaly Ja3Wwo0.ads
SSe|D
1€:2¢:2TL¥2-S0-€T02 93eQ U0IIRIIJIPOLA
00:2Q:2T1H2-S0-£102C ajeq uonisinboy
(@) O 680 auwi]. uoisinboy
000Z°2T UIPIM 3sind
0000°'T Aejag uonexey
802 uien) JaARdaY
O 8 SuedS JO JaqUINN
N N ar Juswuadxg
€ 9€ L€ 8E TP *.v _v.v 8y 6 i s z§ 0€62 aousnbag asng
L 1 " 1 1 1 1 1 1 ) L __ __ 1 " | 1 1 " 1 t 1 1 n 1 1 OmON w\_Dum‘_QQEw._.
N~ €12a2 JUBAI0S
Joyiny
_|_ Z pads J9jawo.yads
s
Jwu 12UmMQ
(@] Hquo uidsolg Jayn.g ubuo
8TT-£pdx3:0d1:HMYA JuBWwWo)
P30T ObbSTIHT dUL
P4 /0T /0b¥SITHT /SOETHY /:Z awen 34 eleqg
an|eA Jajaweled



5'-Azido-5'-deoxy-N4-benzoyl-2',3'-O-isopropylidenecytidine

(18), °C NMR Spectrum

0¢

0€

ov

0S

09

0L

08

(wdd) 14
06

00T

01T

oct

0€T obT

0ST

09T

9€559
89/¢C€
J€T
2’0961~
§'8E0tC
197007

8ETTITZLED-LO-ETOTC
00:TT:TZLEO-LO-ETOT
1€9€°1

0000°8

0000°¢

80¢C

$20T

art

0ebdbz

0°'66¢

€10ad

ads

Juu

Hqwso uidsoig Ja%n.g

811-€ 1dX3:Dd1:HMYA

Py TT T2£S9TED

Pl /TT /12£S9TE0 /L0ETHA /:Z
anjen

9215 |eJpads

9715 pasnboy

SN3PNN

Aousnbaig 1samon
YIPIM [e1302ds
Aouanbaug Jajawouypads

SSe|;D

93eQ UOIEIIHPON
33eq uonisinboy
awi] uonisinboy
YIpIM 3sind
Aejaq uonjexeey
uieo) JaAI9Y
SUBdS JO JaquInN
jJuawadxy
9duanbag as|ng
ainjeladwal
JUIA|0S

Joyiny
J912wo.pads

B

1[umQ

ubuo

Jjuawwo)

UL

awe 3|14 eleq
Jajaweled



¥eE 9¢€ 8¢ 0v C¢v ¥¥ 9% 8¢ 0§ ¢S ¥S 9§ &S 09 C¢9 +¥9 99 89 0L ¢C¢L ¥L 9L 8L 08
L L 1 L 1 L | L 1 n 1 L 1 L | 1 | L 1 " 1 L | L 1 L 1 1 | | " 1 1 1 L 1 1 1 | L 1

=

Q

)

(¥

N
R 9€£859 9zI5 |es30ads
M 89/C¢€ 9215 pasinboy
N HT sSnaPNN
6'GEST- anbal4 1samo7
H 8'C108 YIpIM |ed30ads

—
£0°00% Aouanbaly Ja3awolads
o
N ssed
- ZT:LT:0TLE0-90-€T0C ©d uoiedlIpon
00:£T:0TLED-90-E£T0C 91eq uonsinboy
o 680 awi) uonisinboy
n _|_O _|_O 000z'¢t YIpIM 3SInd
5 (dd) 7y 0000°T AejaQq uonexeay
= G9'€ 0L'€ SL'€ 08€E STy 0Ty S¢b 0€Ev SEP Ob'b 807 IR JAAIDRY
V/. — T (@) 8 SUBeIS JO JaquinN
Q € art Juawiadxy
VJ O N N 0¢bz 2ouanbag asind
w 6°96¢ ainjeladwa)
Q 0oza JUIA|0S
N
d Joyiny
.,I\_J 2 ads 19)awouy0ads
_ HN |lS
Q Jwu JRUMQ
”um Hquso uidsolg Jaxnig ubLo
N 1617-€ 3dX3:Dd1:HMYA JuBLIWOD
A PY'0T 1265600 QL
< Pl /0T /126S60€0 /90€1H4 /:Z awen 9|4 eyeg
" SnjeA J9jaweled



5'-Azido-5'-deoxycytidine (19), °C NMR Spectrum
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5'-Amino-5'-deoxycytidine (20), Dihydrochloride Salt, 'H

NMR Spectrum
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5'-Amino-5'-deoxycytidine (20), Dihydrochloride Salt, >C

NMR Spectrum
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3'-Amino-3'-deoxythymidine, Hydrochloride Salt, 'H NMR
Spectrum (12)
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3'-Amino-3'-deoxythymidine, Hydrochloride Salt, ’C NMR

Spectrum (12)
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5'-Azido-5'-deoxyuridine (14), '"H NMR Spectrum
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5'-Amino-5'-deoxyuridine (15), Hydrochloride Salt, ’'C NMR

Spectrum
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th POCls, pH

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat
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th POCls, pH

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat
11.5,°'"P NMR Spectrum
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th POCls, pH
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5’-Amino-5'-deoxyguanosine Phosphorylat
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5’-Amino-5'-deoxyguanosine Phosphorylat

12.5, '"H NMR Spectrum

¢L0TET
0000t
HT
8'SY61-
0700001
96°'66€

CEETETLI6T-TT-CTOT
ChPTIETL6T-TT-2T0C
0000°¥

0000°0

00000

8T

8CT

ar

Indgs

0'6C

oza

Anosaw

uenen

11 9T-€ 3dX3:Dd1:HMYA

6CECET6T

Pl /P 6ZETETOT /TTTTHU /:Z
anjep

?J

97|15 |eJpads

9215 pasnboy
SnapPNN
Aouanbai4 1samon
UIPIM [e1302ds
Aougnbaug Ja3awouypads

SSe|;D

93e@ UoiIedJIpon
91eQ uonisinboy
awi| uoysinboy
YIpIM 8sind
AejaQ uonexey
ules) JDAIIY
SUBDS JO JaquinN
Juawiadx3
2ouanbas asind
ainjeladwal
JUAA|0S

Joyiny
J9)8awoJyads

a1

1umQ

ubo

JUBWWIOD

SL

awen 3i4 ejeg
Jajaweled




th POCL;, pH

Al L
5
8
=
S CLOTET 925 |etpads
> 000+9 9215 palnboy
WJ d1€ SNJPNN
m 0°S¢S9T- Aouanbai4 3samon
Q. 0°0000S YIpIM |edpoads
2 16°19T Aouanbaug Ja32wouypads
.m sse|D
o™ [TTTETL6T-TT-TT0Z 21eQ UOEOLYPOW
O Sbi9piZTL6T-TT-2102 93eq uonisinboy
n 008¢'T awl| uoiysinboy
| $ 0000°0 YIpIM as|nd
Q m 0000°0T Aejag uonexejay
n 9¢€ ules) J9AIIY
nww m 8¢T SuedS JO JaquinN
en Lﬂlw IO _|_ O ar juawadx3
S 1% |ndgzs 9ouanbag as|ng
X p O 0°6C ainjesadwa]
% N . 0 [ 0za 1USAI0S
o] R HN \Z N N \nﬂ/o Joqny
~] M J\ H O . Andsaw J1912Wwo.0ads
Q) _ -
! N HN Z\ oS
m P 13UMQO
o p— mﬂ. ueley uibLIo
m % O 197-€ 3dX3:Dd1:HMYA JUBWLLOD
< PITIET6T oL
<A Pl /P PTTTET6T /TTTTH /:Z awe 9|4 eeQ
v anjep J933Wweleqd



(wdd) 14
St 0'S S's 09 9 0z S 08

th KOPOCl,,

1011 W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11, "H NMR Spectrum

CLOTET 97|15 |eJpads
0000t 9215 pasnboy
HT SNPNN
8'SH6T- buanbal{ 1samo
0°0000T YIpIM |etads
96°'66€ Aouanbp.4 Ja3awoidads
SseD
6T:HT:STLSC-TT-CT0C 91eQ UOIeIIJIPOW
8€:60:STLSC-TT-2T0C a)eq uonisinboy
0000t awi] uoiysinboy
0000°0 Y3pIm asind
0000°0 Aejaqg uonexey
(44 uleo) JI9AI909Y
8¢T SuedS JO JaquinN
ar Juawiadx3
Indzs 2ouanbas asind
T_O _|_o 0°6C ainjesadwa
O Oca JUDA|0S
0 [ Joyiny
N _ d - Anosaw J1a18Wwo.ads
N~ \ "O- a5
\v H ) JBumo
N uelep ubo
1 T2-€ 3X3:Dd1:HMY¥A JUaWWO)
9THTISTIST 9L
Pl /P 9THTSTST /TTZTHU /:Z awen 9|4 eyeq
onjeA J9jaweled



00T- 08- 09- 0b- 0¢- 0 0¢ oy 09 08 00T 0ct obT 091 08T 00¢

th KOPOCl,,

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11, *'P NMR Spectrum

CLOTET 925 |etpads
000+9 9215 palnboy
d1€ SNPNN
0°G2S91- Aouanbaug 3samo7
0°0000S YIpIM |edpoads
16°19T Aduanba.y J938wo04302ds

85:0¥:STLST-TT-¢T0C
LT9T:STLSC-TT1-2T0C

sse|D
93eQ UoIEIHPON
33eq uonisinboy

008¢'T awl| uoiysinboy
00000 YipIm asind
0000°0T Aejag uonexejay
9¢ ules) JOAIDY
8¢T SURDS JO Jaquny
ar juawadx3
|ndgzs 9ouanbag as|ng
T_O _|_O 0°6C ainjesadwa]
0ca JUSAI0S
Joyny

ISIET] J932Wwo0.30ad
°HN N N _d_ Jawouads
/j\ N /O 0. -
HN _ \v H i 13UMQO
uelep uibLIo
Il TZ-€ 3dX3:Dd1*HMYA JUBWOD
9S0bS1SC S]IL
Pl /P13 9S0HSTST /TTZTHW /:Z awe 9|4 eeQ

anjep J9jaweled



(wdd) 14
St 0'S S's 09 9 0¢ S 08

th KOPOCl,,

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11.5, "H NMR Spectrum

CLOTET 97|15 |eJpads
0000t 9215 pasnboy
HT SN{PNN
8°Gb6T1- buanbal4 1sam0
0°0000T YIpIM |etads
96°'66€ Aduanbp.4 J938Wwo04309ds
SseD
0T:9C:HTLSC-TT-2T0C P3eg uoiedipo
SC/LTPTLST-TT-210C 93eQ uonisinboy
0000t awi] uoiysinboy
0000°0 Y3pIm asind
0000°0 Aejaqg uonexey
0Z ules) J9AI209Y
8¢T SuedS JO JaquinN
ar Juawiadx3
Indzs 2ouanbas asind
T_O T_O 0'6C ainjesadwa
0Oca JUDA|0S
O Joyiny
o _ _ AdndJaw 1333Wo.303ds
N PN
N~ \ "O- oS
\v H - JBumo
N uelep ubo
122-2 3dX3:0d1:HMYA JUBWWOD
£092¥1ST L
Pl /P1y£09ZHTST /TTTTHM /:Z awen 9|4 eeg
onjeA J9j2weled



00T- 08- 09- 0b- 0¢- 0 0¢ oy 09 08 00T 0ct obT 091 08T 00¢

th KOPOCl,,

1011 W1

CLOTET 925 |etpads
000+9 9215 palnboy
d1€ SNPNN
0°G2S91- Aouanbaug 3samo7
0°0000S YIpIM |edpoads
16°19T Aduanba.y J938wo04302ds

LY LS PTLIST-TT-CT0C
ST:EEPTLISC-TT-CT0C

sse|D
93eQ UoIEIHPON
33eq uonisinboy

008¢'T awl| uoiysinboy
0000°0 YIpIM asind
0000°0T Aejag uonexejay
9¢ ules) JOAIDY

8¢T SuedS JO JaquinN

ar juawadx3
Indgs 2ouanbas asind
T_O _|_O 0°6C ainjesadwa]
0ca JUSAI0S
Joyiny

Aandsaw J1338W01303ds

Pt e

13UMQO

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11.5,*'P NMR Spectrum

onjeA

HN ueriep uibLIo
Il 72-2 3d%3:DdT:HMYA Juauo)

bPLSPTST SIL

Pl /P bPLSETST /TTTTH [:Z aweN 314 exeq

FESETIEIN



59 0L

08

th KOPOCl,,

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12, "H NMR Spectrum

¢L0TET
0000t
HT
8'SY61-
0700001
96°'66€

8G:GH ETLIST-TT-CT0T
60:£E:€TLST-TT-2T0C
0000°¥

0000°0

00000

[44

8CT

ar

Indgs

0'6C

oza

Anosaw

uelep

1 £2-€ 3dX3:Dd1:HMIA

9SSYETST

Pl /P13 9SSPETST /TTZTHU /:Z
on|eA

97|15 |eJpads
9215 pasnboy

SnapPNN
uanbai4 31samo
UIPIM [e1302ds

Aouanball4 Ja3awouypads

sse

Jumo UoI3edIPOA

©1eQ UoINISINboy
awi | uoysinboy
YIPIM 3s|nd
e|ag uonexeRy
uieo) JaAIDY

queds Jo JaquinN

Juawiadx3
2ouanbas asind
ainjeladwal

JUAA|0S

Joyiny
J9)8awoJyads

a1

1umQ

ubo
JUBWWIOD

SL

awen 3i4 ejeg

lojaweled



th KOPOCl,,

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12, *'P NMR Spectrum

00T1- 08- 09- 0b- 0¢- 0 0¢ (014 09 08 00T 0ct ot 091 08T 00¢
| ISR I (U NS ST NS SN T S NS S T ST NS S T RS S T ST [T ST ST T ST T S ST S T S T T ST S T S
CLOTET 925 |etpads
000+9 9215 palnboy
d1€ SNPNN
0°52S9T- Aouanbaug 3samo7
0°0000S YIpIM [el30ads
16°19T Aouanbaug Ja32wouypads
sse)d
0S:ZT:¥TLST-TT-2T0C 93eQ uoiedpon
61:8p:ET1SC-TT-210¢C 91eQ uonsinboy
008¢'T awl| uoiysinboy
0000°0 YIpIM 3sind
0000°0T Aejag uonexejay
9¢ ules) JOAIDY
8¢T SuedS JO JaquinN
ar juawadx3
Indgs 2ouanbas asind
T_O _|_O 0°6C ainjesadwa]
O 0ca JUSAI0S
e} [ doyany
NT_ Z Z ﬁ_ Adnosaw J932Wo0.ads
N 9N
/j\ N~ \"O. o2
_ \v _|_ O- 13UMQ
HN N ueLiep ubLo
Il £2-€ 3dX3:DdT:HMYA juswwo)
O 8bCTIY1ST SUL
Pl /Pl 8HTTHTST /TTTTH [:Z aweN 314 exeq
anjeA l2jaweled



99 89 0L TL VL

9, 8L 08 T8

| | 1 |

th KOPOCl,,

1011 W1

¢L0TET
0000t
HT
8'SY61-
0700001
96°'66€

81:G0:ETLSC-TT-¢T0C
65:9G:¢TL1SC-TT1-¢10C

i

97|15 |eJpads
9215 pasnboy

SnapPNN
Aopanbaig 1samon
UIPIM [e1302ds
Aouanbaj4 1a3awouypads

SSe|;D
ajeq uoiedipon
bieq uonisinboy

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12.5, "H NMR Spectrum

0000t 1] uonisinboy
0000°0 HE YIpIM 3S|nd
0000°0 e|ag uonexeRy
8T ules) J9AI209Y
8¢T SuedS JO JaquinN
ar Juawiadx3
Indzs 2ouanbas asind
T_O _|_o 0°6C ainjesadwa
Oca JUDA|0S
Joyiny
N_n_ N N N _ d - Ainosaw J198WouPads
/j\ N”\ O. oas
_ \v H - 12UMO
T_ Z Z ueLep ubLO
1 $2-€ 3dX3:Dd1:HMIA JUBWWOo)D
SPSOETST L
Pl /P "SHSOETST /TTZTHU /:Z awen 9|4 ejeq
an|eA l9j2weled



th KOPOCl,,

101N W1

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12.5,*'P NMR Spectrum

00T1- 08- 09- 0b- 0¢- 0 0¢ (014 09 08 00T 0ct ot 091 08T 00¢
| ISR I (U NS ST NS SN T S NS S T ST NS S T RS S T ST [T ST ST T ST T S ST S T S T T ST S T S

CL0TET 925 |etpads
0009 9215 palnboy
d1€ SN9PNN
0°G2991- Aouanbai4 3samon
0°0000S YIpIM |edpoads
16°T9T Aduanba.y J938wo04302ds
SSse|D
0€:CEETLST-TT-¢T0C 9)eQ UOoIedIpojy
8G:/0:E€TLST-TT-2T0C 9)eQ uonisinboy
008Z°'T awl| uoiysinboy
00000 YIpIM 3sind
0000°0T Aejag uonexejay
9€ ules) J9AIIY
8¢1 SURDS JO Jaquny
ar juawadx3
Indgs 2ouanbas asind
T_O _|_O 0°6C ainjesadwa]
O Oca JUDA|0S
0 [ Joyny

Ainosaw J932Wwo0.30ad
“UN_ _N_ N _d_ rawonoads
/j\ N /O 0. -
HN _ \v _|_ i 13UMQ
N ueLiep uibLIo
Il bZ-€ 3dX3:Dd1:HMYA JUBWWOD
O LTTEETST QL
Pl /Pl LTTEETST /TTTTH /:Z aweN 314 exeq

anjeA J9j2weled



H (wdd) 14
0'¢C S'C (U3 S'€ (V84 S’y 0'S S'S 09 S'9 0L S, 0’8 S'8
L 1 L 1 " | " | L 1 ' 1 L 1 I 1 n | " | L Il L 1 L 1 I |
o
o«
o
p—
N ) g
=
~N—
o —
W 2L0TET 3zIS |ea30ads
g (8LT€ 225 paunboy
O HT SN9PNN
U 8°666- Aouanbai4 3samo
.nlAa 8'966/ UIPIM [e1303ds
9766t Ajuanbaly Ja1awouydads
WJ Adlianb d
9 sse;d
h 8S:p¢iST19¢-S0-T10C 93 UoIIedJPOW
m; 92:€2:ST192-S0-TT0C 31eq uonisinboy
) 000T't awi] uoiysinboy
= 00000 YpIm asind
o= 0000°T Aejaq uonexey
(] o€ uIes) 19Ny
n 91 SUBDS JO JaquinN
. & art uawiadx3
o indgs 2ouanbas asing
m 062 ainjeladwa)
u m 0oza JuaA0S
o0 m Jouny
> eAoul 1
I 1owo.30ads
<o HO HO
S 2 YN, 49 %6L -
3 o)
N J3UMO
Hﬂ R NT_ Z Z O _n__ ueliep ublo
v N N~ \>S 2aT06dv83 ary JUBWWOD
;S 2 -
Q _ H O. HT TT Hd AL
() N HN / PY /HT TT HA /TT
o p— Z Hd /€10Sd /auisouenbounue-,G-Axoap-,5
m H /erep uoneswundo uonejAioydsoyd(oy1)
— /e3ep uoneswndo-p 493deyd /esads
A « O JuoijejAioydsoyd apIsospnuouILy
A — /ayd /syuawnooq /sino7 /siasn /:D SweN 9|4 ezed
v anjeA l9jaweled



(wdd) 14
H 0 S (0] ST 0¢ S¢ 0€ S€ (014 St 0S SS 09 S9 0L SL 08 S8 06 S6 00T
p 1 1 1 L | L 1 L 1 L | L 1 ' 1 1 1 L | s Il L 1 L | ' 1 " | " 1 ' Il L | n | " |
o«
o
=
~N—
o -
W 9€859 97|15 |esads
L) 1961¢C 921S painboy
@) die SsnapNN
‘= /'8~ fousnbai4 159Mm07
b £¥620C WIPIM [e1303ds
WJ €20z Adouanbauy Ja3awouads
o ssep)
h 8G:9€:9T19¢-S0-T10¢C 93eQ uoijediyipon
m; 8%:€2:ST192-S0-TT0C 91eQ uoisinboy
Q TZ80°T awi] uoiysinboy
<= 0000°0 yIPIM 3sind
P 0000°0T Aejag uonexey
(] 09 uIeo) 19Ny
n +9 SUBDS JO JaqunN
) $ art Juawiadxy
o |ndzs 2ouanbas asing
m m 0°'ce ainjesadwa)
u 0oza JUIAI0S
en m Joyiny
VJ a eAoul 19
| 12Wo.4309ds
9 HO HO
s 8 YN, 49 %6L -
Q 102} O
ho) T JaUMQ
! R N_l_ N N @) d ueniep ubLo
p\_J M -~ N N - // w 2q106dV83 Ay Juawwo)
9 _ H O. dT€ 1T Hd QL
c N HN / PU /dTE TTHA /TT
o Z Hd /€10Sd /auisouenbounue-,G-Axoap-,5
m P /exep uonesiundo uonejAtoydsoyd(oyl)
ﬂ /e3ep uoneswido-t 493dey) /el3oads
A - O JuoijejAioydsoyd apIsospnuouILy
A — /aud /syuawndoq /sIno7 /siasn /2D awen 9|4 ejeq
v — anjen J9jawesed



H (wdd) 14
0'¢ ST 0¢ S'€ 0y Sy 0'S S'S 09 S9 (A S'L 0’8 S'8
p L 1 ' | ' 1 1 1 L 1 s | 1 1 n 1 " | " 1 " 1 " | L | " 1
o«
N
®,
=
~—
o -
W CLOTET 92IS |esdads
g (8LT€ 225 paunboy
o HT snapNN
U 8°666- Aouanbai4 3samo
m 89664 YIpIM [e30ads
WJ 9766 Adganba.y Ja1awouads
o ssep)
h 9T:$S:ST19¢-S0-110¢C 23eQ uoijediyipop
m; 87:92:ST192-S0-TT0C 31eq uonisinboy
) 000T't awi] uoiysinboy
<= 0000°0 YIPIM 3sind
o= 0000°T Aejaq uonexey
(] o€ uIes) 19Ny
n 91 SUBDS JO JaquinN
) & ar Juawiadxy
o m indgs 2ouanbas asing
m 06z ainjesadwa)
= m ozd JuaAS
=
N o loyny
m/. m AN d \Aﬁ— AY m@ HO HO eaoul J1333Wo.ads
C W 1€ o auS
Q O
o) R T 13UMO
! M N_l_ N N O d ueliep ubuo
.,\_J -~ Z Z - // m 2491064983 ACY juawwo)
Q N _ H O. HT S'TT Hd AL
/ P /HT S'TT HA /S°TT
* m H _|_ Z Z Hd /€10Sd /auisouenbounue-,G-Axoap-,5
m - /e3ep uoneswundo uoneAloydsoyd(onyy)
o /exep uonesuwndo-p 1a1dey) /eiidads
A 5 ') JuonejAioydsoyd apISoapPNUOUILY
L — /ayd /suawndoq /sinoT /s1sM /:D awey ay4 eleq
v anjep J9j2Wesed



(wdd) 14
H 0 S (0] ST 0¢ S¢ 0€ S€ (014 St 0S SS 09 S9 0L SL 08 S8 06 S6 00T
p 1 1 1 L | L 1 L 1 L | L 1 ' 1 1 1 L | s Il L 1 L | L 1 ' 1 " | " 1 ' Il L | n | " |
0
N
A _ » d
=
~N—
o —
W 9€859 97|15 |esads
L) 1961¢C 921S painboy
o d1g SnapPNN
‘= /'8~ fousnbai4 159Mm07
m £'%620C WIPIM [e1303ds
WJ €20z Adouanbauy Ja3awouads
@] sseD
< 02:90:9T19¢2-50-110C 93e@ uoljedlJipo
m; 85:92:ST192-S0-TT0C 91eQ uoisinboy
TZ80°T awi] uoiysinboy
o
= 00000 YapIm asind
P 0000°0T Aejag uonexey
(] 09 uIeo) 19Ny
n +9 SUBDS JO JaqunN
) $ art Juawiadxy
o m |ndzs 2ouanbas asing
m 0'zz ainjesadwa)
= m oza JUSA0S
on O Joyny
WJ Q.DVL _|_ O IO eAoUl 13jawoJyoads
5 n YN, £9 2%¢6 e
Q O
o) R [ 1UMO
<! M NI N N o) d ueliep ubuo
.,\_J N ~ N N - // S ¢q1064983 ACY JUBWWOD
Q _ H O. dT1ESTT Hd AL
n P _|_Z \ Pl /dTE S TTHA /S°TT
e — Z Hd /€10Sd /auisouenbounue-,G-Axoap-,5
m @ /e3ep uoneswundo uoneAloydsoyd(oiyy)
o /e3ep uoneswndo-t J91dey) /eldads
A 5 O JuoijejAioydsoyd apIsospnuouILy
A — /aud /syuawndoq /sIno7 /siasn /2D awen 9|4 ejeq
v anjen J1aj2Wweled



T (wdd) 1
0'¢ S'¢C (U3 S'¢€ (V84 S'v 0'S S'S 09 S'9 0L SL 0’8 S'8
p L 1 ' Il 1 | L 1 L 1 L 1 L 1 1 | L Il L 1 " 1 ' 1 n | ' 1
N
@,
-
=
=
W C¢LOTET 3zIS |eJ30ads
g (8LT€ 225 paunboy
O HT SN9PNN
U 8°666- Aouanbai4 3samo
.nIAd 879664 YIpIM [e30ads
9766t Ajuanbaly J91awouydads
WJ 3sanb d
) sseD
h 80:€2:9T19¢-S0-TT10C 93 UoIIedJPOW
m; P2 TESTL92-S0-TT0C 31eq uonisinboy
0007 |l uoisINDdY
o b
<= 0000°0 YIPIM 3sind
o= 0000°T Aejaq uonexey
(] v uIes) 19Ny
n 91 SUBDS JO JaquinN
. & ar uawiadx3
o indgs 2ouanbas asing
m 062 ainjeladwa)
u m 0oza JuaA0S
o0 m Jouny
N
m/. Q \ﬂ ) _|_ o _|_ O eAoul 13jawodyoads
S 2 AN, 49 %76 o
3 o)

o 2 I J3UMQ
: O b1
- Z n_ ueliep ubLo
v = HN A N NT D 2a106d083 ACY JUBWWOD

. M = H O S- HT 21 Hd oL
@) _ g .
() N HN / PY JHT 21 Hd /2T

o p— Z Hd /€10Sd /auisouenbounue-,G-Axoap-,5
m T /e3ep uoneswundo uoneAloydsoyd(onyy)
— /eiep uoneswndo- 4e3dey) /epads
A « O JuoijejAioydsoyd apIsospnuouILy
1 /aud /syuawndoq /sIino7 /sidsn /2D awen 3|14 ejeq
- 2
v anjeA l9jaweled



H (wdd) 14
0 S (0] ST 0¢ S¢ 0€ S€ (014 St 0S SS 09 S9 0L SL 08 S8 06 S6 00T
p 1 1 1 L | L 1 L 1 L | 1 1 1 L | s Il 1 L | L 1 ' 1 " | " 1 ' Il L | n | " |
A
@,
N
a® _ ﬁ o
=
~—
o —
W 9€859 97|15 |esads
L) 1961¢C 921S painboy
o d1g SnapPNN
o p— /'8b- Aouanbaig 3s9mo7
£'%620C WIPIM [e1303ds

AN d,, 49 %76

5’-Amino-5'-deoxyguanosine Phosphorylat

12, °'P NMR Spectrum

°HN N
T
HN

)

€20z Adouanbauy Ja3awouads

ZT:GE:9T192-S0-TT0T
0€:TE:ST192-S0-TT0C
T280°'T

0000°0

0000°0T

09

9

art

|ndzs

0°ce

0oca

eAoul

d ueliep
\ 291064083 ArY

d1e 2T Hd

Py /d1€ 2T Hd /2T

Hd /€10Sd /auisouenbounue-,G-Axoap-,5

/e3ep uonesiwnido uoije|Aoydsoyd(oiyL)

/e3ep uoneswndo-t J91dey) /eldads

JuoijejAioydsoyd apIsospnuouILy

/Qud /syuawndoq /sino /s1asn /2D
on|eA

SSe;D

93eQ UOI3EIIYPO
93eQ uoiisinboy
awi] uonisinboy
YIpIm esind
Aejag uonexe@y
uies) JaAIDY
SUBIS JO JaquINN
Juawiadxy
2ouanbas asing
ainjesadwa)
JUBAI0S

Joyny
13jawoJyoads

s
JEITYe}
ubLQ
JUBWWOD)
9L

awen 3j4 eleq
Jajaueled



T (wdd) 14
S'T 0'¢ S'¢C 0'¢ S'E (84 S’y 0'S S'S 09 S'9 0L S'L 0’8 S'8
p L L 1 L 1 1 1 L 1 1 Il s 1 s 1 ' 1 L 1 ' | L | " | I 1 " 1
A
@,
% N [ T ‘1
=
~N—
o —
W CLOTET 9zIS |etyads
0000+ 9215 paunboy
g
O HT SnN3PNN
U 8'Sb61- Aouanbai4 31samon
b 0°0000T YIPIM es3oads
WJ 96'66€ Abuanbal4 Jajawolydads
Q SSe|)D
h 8bipP i TTLEC-60-TT0C 9] UOIIeIIPO
m; TE€EPTTLEZ-60-TT0C 91eQ uosinboy
o 0000°t awi] uoisinboy
= 0000°0 YIpiMm asind
o 0000°0 AejaQ uonexejay
(] 0 uIeD) JoNIRY
= 91 SURIS JO JaqWINN
. $ ar juawiadx3
o |ndzs 0uanbas asind
m m 0°6C ainjesadwal
u m Oza JUaA|0S
N
N o Joyiny
> O Anosaw 1
W o0.30ads
X o £a o HO HO
5 VAN, 49 %6L -
g o)
o R I 13UmMQ
_ z O ueLien wbuo
HN. N N _d
i ~ N~ \ S 3IAYISEO HT QUVANVLS ST
9 N _ H - HT §°2T Hd QL
/ P /HT S'2T Hd /52T
. m H _|_Z Z Hd /€10Sd /auisouenbounue-,g-Axoap-,§
m - /e3ep uonesundo uoneAloydsoyd(oyL)
o /eiep uonesuwindo-t Je1dey) /elpads
A 5 o) JuonejAtoydsoyd apisoapNUOUILY
LN o\ /ayd /syuawndoq /sino7 /siasn /1D awen 9|4 ejeq
v — anjeA Jajaweled



th PSCl;, pH

1011 W1

5’-Amino-5'-deoxyguanosine Phosphorylat

12.5,°'P NMR Spectrum

08- 09- 0b- 0¢- 0 0¢ 08 00T 0ct ot 091 00¢
PR ISR IS NS N S U NS SN TR ST N T ST N PR IS (U N ST NS S T T R T S| PR IS N
v |
CLOTET 92|15 |etpads
0000S 9215 paJnboy
d1€ SN3INN
0°G2S9T1- Aouanbai4 3samon
0°0000S YIPIM [es30ads
16°'19T Aduanba.4 J1ajawolydads
Ssed
PP TP TTLEZ-60-TTOT 931eQ uoIjedlIpo
6EHETTLEZ-60-TTOT 93eQ uonisinboy
0000°T awi] uoiysinboy
0000°0 YIpIm asind
0000°0T Aejaqg uonexe|y
149 ules) JOAIDY
9€ SUedS JO Jaquiny
art Juawiadx3
|ndgs 20uanbas asind
062 aimeJadwa)
0oza JUaAI0S
Joyiny
Io AdndJaw J912wo.pads
AN, 49 %6L .
_ﬁw J3UMQO
4 d ueiep ubLo
HN \Z N // m G°ZT Hd-9ouwY +€10Sd Wi "0-ary juswwo)
/j _ 0. d1€6°2ZT Hd AL
HN /) Pl /dTE §°ZT HA /5°ZT
N Hd /€1DSd /auisouenbouiue-,G-Axoap-,§
/eaep uonesiundo uonejAioydsoyd(oyy)
/ejep uonesiwndo-4 J93dey) /elypads
O JuonejAioydsoyd apisospnuouLy
/aud /suawndog /sino7 /s1asn /:D aweN 94 ejeq
anjep J9j2weled



(wdd) 14

o«

.|D/. 0'¢C S'¢C (U3 S'E (V84 S'v 0'S S'S 09 S'9 0L SL 0’8

C L | I 1 n 1 ' 1 L 1 ' 1 I 1 L 1 n Il ' | I 1 L | 1 "

%

=

~N—

o —
W CLOTET 9zIS |esdads
g 0000% 275 paunboy
o HT snapNN

U 8'SH61- fouanbai4 1s9mo

m 0°0000T UIPIM [e1303ds
WJ 96°'66€ Aduanijalq Ja1awouads
@] sse|D

h PSTTITTLLZ-60-TT0C 93 U0IIedLJIPOW
m; €€:0T TTLLT-60-TTOC 31eq uonisinboy
) 0000°t awi] uoiysinboy

<= 0000°0 YIPIM 3sind

o= 0000°0 Aejaq uonexey
(] 1 uIes) 19Ny
n 91 SUBDS JO JaquinN

) & m ar Juawiadxy
o indgs 2ouanbas asing
n m 0'62 alnjeladwal
nww MIUV 0za JUDA|0S
en ml Joyiny
WJ S \A _|_ O IO AdnoJaw J9)awoJyads
S o YN, 49 %L8 s
Q @]

o) M [ 18UMO
! O b1
~ 4 d ueliep ubLio
p\_u N HN \Z N N - // m IAYISA0 HT QYVANVLS juawwo)
Q H _ H O. HT TT Hd AL

o = HN /) Pl /HT TT HA /1T Hd
= o N /212Sd0OY /auisouenbourue- G-Axoap-,§
m — /eyep uonesudo uoneAioydsoyd(oiyl)
— /e3ep uoneswndo-p 493deyd /esads
A O JuoijejAioydsoyd apIsospnuouILY
A H /aud /syuawndoq /sIino7 /sidsn /2D awen 3|4 ejeq
v QL anjep 1918Weled



snapnN

.|D/. 00T- 08- 09- 0t- 0¢- 0 0¢ (014 09 08 00T 0zt (141 091 08T 00¢
C 1 ' | PR L | I ' 1 P ' | | L | - | PR | M| L | PR L | L | - | L | I ' | - | L | | ' I PR | | - | ' | -
0]
S
m CLOTET 9215 |eJpads
. m 0000S 9215 paunboy
<153
n 0°G2S91- Aouanbaig 3samon
. mlu. 0°0000S UIPIM [e1303ds

AANd,, 49 %L8

°HN_ N_ N N
L Ly

)

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11, *'P NMR Spectrum
o
=le)

16°T9T Aduanba.4 J93awo0.30ads

0€:8C:TTLLZ-60-TT0C
82:9T:0T.L£Z-60-TT0C
0000°T

0000°0

0000°0T

0€

9

ar

|ndzs

0°6¢

oza

Aandsaw

uerien
NOI93Y 31VHdSOHd

SYILINVYVd QIVANVLS

JAY3SA0 SNYOHJSOHd

dT€ TT Hd

Pl /dTE TT HA /TT HA

/212SdOX /auisouenbounwe-,G-Axoap-,§

/exep uonesiundo uonejAioydsoyd(oyy)

/e3ep uoneswndo-t 423dey) /eldads

JuonejAioydsoyd apisospnuouLy

/aud /syuawndog /sino7 /s1asn /:D
IN|eA

Sse)d

9]eQ U0i3edIpo
a3eq uonisinboy
awi] uonisinboy
UIpIM 3sind
Aejaqg uonexe|ay
uieo) JaAIIY
SUBDS JO JaquInN
jJuawadxy
20uanbag as|ind
ainjeJadwa)
JUdA0S

Joyiny
J932wo.pads

9)S

13UMO
ublo

JUBLWOD)
S[L

awe 314 eyeq
Jajaweled



(wdd) 14

o«
.|D/. 0'¢C S'¢C (U3 S'€ (V84 S’y 0'S S'S 09 S'9 0L S, 0’8
C " 1 L 1 L | L 1 I 1 I 1 ' 1 ' | " 1 " Il " Il L 1 L | )
&
=
~—
o -
W CLOTET 9zIS |esdads
g 0000% 275 paunboy
@] HT snaPNN
U 8'Sb6T- Aoupnbai4 31samon
.nIAd 0°0000T UIPIM [e1302dS
WJ 96°'66€ Aduanbauy Ja1awouads
@] sseD
h 05:95:60.L0¢-60-TT0C 93p@ UOIIRILJPOW
m; 8¢:55:60.102-60-TT0C Sheq uoiisinboy
o 0000°t i uoiysinboy
<= 0000°0 YIPIM 3sind
P 00000 Agjag uonexey
(] 81 uIes) 19Ny
. m m 91 syeos Jo Jaquiny
& m ar Juawadx3y
o = |ndzs 3ouanbas asind
m Q 0'62 alnjeladwal
= QDUL oza JUaA0S
o0 7p Joyny
m/. R HO HO Adndsaw J33aWwou0ads
0
S S YANd,, 49 %E£6 . -
o) N N 18UMO
< NI N N o) d uelep ubuo
w Z AN JAYISA0 HT QYVANVYLS JuaUWo)
1 £t N \ 'S
o~ _ v H O. HT §°'TT Hd B[l
[ 2N
S HN /) P HT S TT HA /5 TT Hd
= : N /210Sd0OY /auisouenbourue- G-Axoap-,§
g — /e3ep uonesundo uoneiAloydsoyd(oy1)
—l /e3ep uoneswndo-t Je1dey) /elpads
A O JuoijejAioydsoyd apIsospnuouILY
A H /aud /syuawndoq /sIino7 /sidsn /2D awen 3|4 ejeq
) p |anjeA J19jaweled



snapPNN

- 00T1- 08- 09- 0b- 0¢- 0 0¢ (014 09 08 00T 0ct ot 091 08T 00¢

C | YR I T (T NS S U NS S T ST N T S T ST S T ST RS S T ST S ST R | IR NN ST T ST S S S ST S T T R

N

S

=

~—

o —

W CLOTET 9215 |etpads

n 0000S 9215 pasnboy

o d1g

p=! 0°G2S9T- Aouanbai4 3samon
0°0000S YIPIM [es30ads

AN, £9 %€6
°HN N -
R Z\v N

HN

)

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 11.5,*'P NMR Spectrum
o

16°'19T Aduanba.4 J1ajawolyoads

0T:9%:0T.L0Z-60-TT0T
$2:00:0T.L0Z-60-TT0C
0000°T

0000°0

0000°0T

9€

8k¢

ar

|ndgs

0°6¢

0oza

Andsaw

uellep
S TTHA-OV+21DSdOY-ary
dIES'TT Hd

Pl /dT€ S TT HA /S°TT HA

/210Sd0O) /a2uisouenboulue- G-Axoap-,§
/eyep uoneswido uoijejAsoydsoyd(oryL)
/eyep uoneswndo-t 493dey) /espads
JuonejAioydsoyd apisospnuouLy

/aud /syuawndog /sino7 /s1asn /:D

IN|eA

SseD

93eQ UOIEIIYIPOW
93eQ uonisiNboy
awi] uonisinboy
YIpIM 8sind
Aejaqg uonexeRy
uieo) JaAIY
SUedS JO Jaquiny
juawLadx3
20uanbasg asind
ainmeJadwa)
JUBAI0S

Joyiny
J932Wo0.ads

Qs
J3UMQO
ubLo
JUBWWo)
S[L

awe 314 eyeq
Jajaweled



N (wdd) 14

.|a_./. (U3 S'€ (V84 Sy 0'S S'S 09 S'9 0L SL 0’8

C . ! . | . ] . | . ! . | . ] . ! . ] . | . | ,

%

= D

~N—

o —
W CLOTET 3zIS |ea30ads
g 0000% 225 paunboy
O HT SN9PNN

U 8'Sb6T- Aouanbai4 31samon

b 0°0000T UIPIM [e1303ds
WJ 96°'66€ Aduanbalq Ja1awouads
9 SSe|D

h 8t:/¥:9T180-90-T10C 93 UoIIedJPOW
m; 90:6£:9T180-90-TT0C 31eq uonisinboy
) 0000°t awi] uoiysinboy

= 0000°0 YIpiM asjind

o= 0000°0 Aejaq uonexey
(] € uIes) 19Ny
() 87T SuedS JO Jaquiny

. & m ar Juawuadx3
o indgs 2ouanbas asing
n m 0'6C ainjesadwa)
nww MIbv 0oza JuaA0S
en ml Joyiny
m/. A % T_ O _l_ O Aindsaw 1333Wo.30ads
S o AN d,, X9 %L6 s
3 o)

o M | J2UMQO
: O b1
~ Z n_ ueLep ubLQ
p\_u N HN \Z N N - // S 2q1Z6dvTT13-ary JUWWO)
9 H _ H O. HT 2T Hd QL

o = HN /) Pl /HT 2T Hd /zT Hd
= T N /210Sd0OY /auisouenbourue- G-Axoap-,§
m @\ /e3yep uonesiwnido uoije|Aoydsoyd(oiyL)
— /e3ep uoneswndo-p 493deyd /esads
A O JuoijejAioydsoyd apIsospnuouILy
<! H /ayd /syuawndog /sino /s1asn /:D awen 3|4 e3eq
g p anjeA l9jaweled



snapPnN

- 00T1- 08- 09- 0b- 0¢- 0 0¢ (014 09 08 00T 0ct ot 091 08T 00¢

C | IR U (T NN ST NS SN TN ST [ T T RS T ST T ST ST S ST R | I IR ST ST ST S S SN ST S T T R

N

B A o

=

~—

o p—

W CLOTET 92|15 |etpads

n 0000S 9215 paJnboy

c d1g

p=! 0°G2S9T1- Aouanbai4 3samon
0°0000S YIPIM [es30ads

AN, 49 %L6

°HN_ N_ N N7
ALy F

)

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12, *'P NMR Spectrum
o
=le)

16°'19T Aduanba.4 J1ajawolydads

9%:G2:8T160-90-TT0C
PE:8EILT160-90-TT0C
0000°T

0000°0

0000°0T

9€

95¢

ar

|ndgs

0°6¢

0za

Andsaw

uellep
9ysoydsoiyy-ary
dT1€ 2T Hd

Pl /dT€ 2T HA /2T Hd

/210Sd0O) /a2uisouenboulue- G-Axoap-,§
/eyep uonesido uoijejAsoydsoyd(oyL)
/exep uoneswndo-t 423dey) /eldads
JuonejAioydsoyd apisospnuouLy

/aud /suawndog /sino7 /s1asn /:D

9N|eA

Ssed

93eQ UOIEIYIPOW
93eQ uonisinboy
awi] uonisinboy
YIpIMm 8sind
Aejaqg uonexeRy
uieo) JaAIY
SUBdS JO JaquinN
juawLadx3
20uanbas asind
aimeJadwa)
JUBAI0S

Joyiny
J912wo.pads

oS
J3UMO
ubLo
JUBWWo)
SL

awe 3y14 eyeq
Jajawieled



(wdd) 14
0T ST 0T ST 0€ € 0t St 0's S'S 09 59 0L S 08 S8

th KOPSCl,,

o —
W C¢LOTET 3zIS |eJ30ads
g 0000% 225 paunboy
@] HT SnapPNN
U 8'Sb6T- Aouanbai4 31samon
.nIAd 0°0000T YIpIM [e30ads
WJ 96°'66€ Aduanbauy Ja1awouads
9 sse;D
h 0T:S0:/LTLETC-60-TT0C 93 UoIIedJPOW
m; €5:€0:£TLET-60-TTOT 31eq uonisinboy
) 0000°t awi] uoiysinboy
<= 0000°0 4IPIM 3sind
o= 0000°0 Aejaq uonexey
(] 0 uIes) 19Ny
= m 91 Sueds JO JaquinN
. & m art uawiadx3
o ) indgs 2ouanbas asing
m 9 0'6C ainjesadwa)
u QDUL 0oza JuaA0S
OV,mv. % Joyiny
AdndoJaw J9)8awoJyads
= HO HO
A AN d,, 49 %76 -
3 =
o Z &
v NT_ N N O d uellep ubLo
) T = N N~ s IAYISAO HT QUVANVLS W)
9 - _ H O. HT S°ZT Hd QL
S HN /) Pl /HT §°ZT HA /5°2T Hd
= ] N /210Sd0OY /auisouenbourue- G-Axoap-,§
m @\ /e3ep uonesundo uonejAioydsoyd(oy 1)
— /e3ep uoneswndo-p 493deyd /esads
A O JuoijejAioydsoyd apIsospnuouILy
A H /aud /syuawndoq /sIino7 /sidsn /2D awen 3|14 ejeq
g p anjeA l9jaweled



snapnN

.la_./. 00T- 08- 09- 0t- 0¢- 0 0¢ (014 09 08 00T 0t (141 091 08T 00¢
C 1 ' | PR L | I ' 1 PR ' | | L | - | PR | M| ' | P L | ' | - | L PR | ' | - | L | | ' | M| " | L | -
0]
S
N, _ T _ "
m CLOTET 925 |etpads
. m 0000S 9715 pasnboy
<153
n 0°G2S9T- Aouanbaig 3samon
. mlu. 0°0000S UIPIM [ei30ds

AN, 49 %76

°HN_ N_ N N7
ALy

)

5’-Amino-5'-deoxyguanosine Phosphorylat

pH 12.5,*'P NMR Spectrum
o

16°T9T Aduanba.4 J93awo.3ads

€8P LTLET-60-TTOT
80:£0:£TLET-60-TTOC
0000°T

0000°0

0000°0T

e

et

ar

|ndzs

0°6¢

oza

Aanosaw

ueren
NOI93¥ 31VHdSOHd

SYILINVYVd QYVANVLS

IAY3SA0 SNYOHISOHd

dT€ 52T Hd

PY /d1€ §°TT Hd /S 2T Hd

/212SdOX /auisouenboulwe-,G-Axoap-,§

/eaep uonesiundo uonejAioydsoyd(oyy)

/ejep uonesiwndo-4 J93dey) /elypads

JuonejAioydsoyd apisospnuouLy

/aud /suawndog /sino7 /s1asn /:D
anje

Sse)d

9]eQ Uoi3edIpon
33eq uonisinboy
awi] uonisinboy
YIPIM 3sind
Aejaqg uonexey
uieo) JoAIIY
SuedS JO JaquInN
jJuawadxy
20uanbag asind
aineJadwa)
JUdA0S

Joyiny
J912wo.pads

9)S

13UMO
ublo

JUBLWOD)
SL

awe 3y14 eyeq
Jajawieled



(wdd) 14

th POCls, pH

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

12, '"H NMR Spectrum

HO HO

Y o M

N
Iz
1 /
o

LY TH:60L12-T0-£T0C
00:€5:60LT2Z-T0-E£T0C
¥856°E

0000°8

07T00°0

24!

91

art

0gbz

6°€6C

0oza

0opae

Jojesysiuupy

Hqwo uidsolg Jaxynig

GG-€ 3dX3:Dd1:HMYA

P01 '6T9¥6012

P13 /0T /6196012 /T0ETHA /:Z
anjeA

Sy 0'S S'S 09 0L S'L 0’8 S'8
1 " Il I 1 s | | N | X | ) |

9€559 97|15 |eJads

89/C¢ 9215 pasnboy

HT SNaPNN

£'89CT- Aoyanbaid 31samon

1°8428 YIpIm |et0ads

£0°00% Aduanbaul Jajawouypads

SSe|;D
9)eQ UoI3edIJPO
1eq uonisinboy
11 uolisinboy
YIpIm asind
Apjag uonexeey
ules) JOAIRIY
s{ieds Jo Jaquiny
Juawiadxy
2ouanbag as|nd
ainjeladwal
JUBAI0S

Joyny
13j2wo.y0ads

31S

1umQ

ubo

JUBWWIOD

SL

awen 3|4 eyeq
J9jPWwesed



ith POCl,, pH

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

12, °'P NMR Spectrum

iy
C¢L0TET 9215 |eJ3ads
000v9 9215 paunboy
dT€ SN9PNN
L7€TLIT- Aouanbaig 3samon
0°0000S UIpIM |ed30ads
16°19T Aduanbau4 1a3awonoads
sseD
CETEWPTLIC-TO0-E€T0C 93eQ uoi1edIpoly
0Z:0T:¥TLTZ-T0-£T0C 33eq uopisinboy
008C'T awi] uoisinboy
0000°0 YIpIM 3sind
0000°0T Aejag uonexeey
9¢ ules) J9AI209Y
(488 SUBDS JO JaquINN
ar Juawiadx3
|ndzs 2ouanbag as|nd
0°6C aunjesadwsl
0Oca JUDAI0S
Joyiny
AinoJaw J9jawoJads
s
12UMQ
uelep ubo
Al §6-€ 3dX3:Dd1:HMYA JuBWWOD)
8CCEVTTT UL
PlJ /P 8TTELTIT /TOETHU /:Z awey 9|4 e3eq
anjeA J9jaweled



(wdd) 14

th KOPOCl,,

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

pH 12, "H NMR Spectrum

S’y 0'S S'S 09 S'9 0L S, 0’8 S'8

Il " 1 L | ' 1 1 1 | 1
9€559 97|15 |eJads
89/C¢ 9215 pasnboy
HT snapPnNN
£'89CT- Aouanbaid 3samon
1°8428 YIpIm |et0ads
£0°00% Aouanbau4 Ja3awoi30ads
sseD
8C:¥S:60LTC-T0-ET0C 93eQ UOoI3edYPO
00:S0:0TLTZ-T0-£T0C a3eq uoisinboy
$856°€ awi] uoiysinboy
0000°8 YIpIM 3sind
07T00°0 Aejaq uonexe|y
8¢T ules) JOAIRIY
9T SuedS JO JaquinN
ar Juawadx3
HO HO 0¢bz aouanbag asingd
T'v6¢ ainjesadwa)
(@) oza JUaA0S
O I Joyiny
N N - d ~ 0opae JEXETIIREN (Y

T\ N” \ 0. :
H - S
Z _ \v lojeljsiuupy 13UMQ
N N Howo uidsoig Jaxnig ubuo
9G-€ 3dX3:Dd1:HMYA JUBLWWLOD)
NI N P"01°659v60T¢C SUL
Pl3 /0T /6596012 /TOETHA /:Z awen 3i4 ejeg
anjep J9j8Wweled



ith KOPOCI,,

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

pH 12, *'P NMR Spectrum

CLOTET
000v9
dT€
L'€TL9T-
0°0000S
16°191

$0:6T:STLTZ-TO-ET0C
€S PTLTC-T0-€T0C
008Z°'T

0000°0

0000°0T

129

8¢T

ar

Indzs

0°6C

oza

Aindsaw

ueliep

A 95-€ 3dX3:Dd1:HMYA

10615112

Pl /P TO6TSTTZ /TOETHW /:Z
aN|eA

9215 |eJ3ads

9215 paunboy

SNapPNN

Aouanbai4 1s9m07
YIPIM [e130ads
Aduanbau4 1a3awonoads

sse|D

93e@ uoiedlJpon
93eQq uoisinboy
awi] uolsinboy
YIpIM 3sind
Aejaq uonexe@y
uies) JoAIIRY
SuedS JO JaqWINN
Juawiadx3
2ouanbag as|nd
ainjesadwa)
JUAA|0S

Joyny
J9)aWwoJads

xS

18UMQ

ubo

JUBWWOD)

SuL

awen 3|4 eleq
Jajawe.ed



(wdd) 14
'S

th PSCl;, pH

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

12, '"H NMR Spectrum

S'v 0'S S 09 0L S, 0’8 S'8
| I | " 1 ' 1 1 L Il " |
CLOTET 97|15 |eJpads
0000t 9215 pasnboy
HT SNPNN
2'066T- Aoyanbai4 3samon
0°0000T YIpIM |etads
S6°66€ Aouanba.ly Ja3awoidads
sse|D
§5:60:60L9T-10-£T0C 93eQ U0I1edIPOA
$€:80:60L9T-T0-£T0C 31eq uonisinboy
0000t bul] uoiysinboy
0000°0 Y3pIm asind
0000°0 Apjaqg uonexey
9T ules) J9AI209Y
91 SuedS JO JaquinN
ar Juawiadx3
Indzs 2ouanbas asind
_|_ O _|_O 0°6C ainjesadwa
O Oca JUDA|0S
O [ Joyiny
N N _ d - Anosaw J1938Wou0ads
Z _ \v i J13UMQ
N N ueLen uibuQ
Il TS-€ 3dX3:Dd1:HMYA JUBWIWOD)
°HN 25606091 oL
Pl /P14"2S60609T /TOETHU /:Z awep 94 eleg
anjeA J9jweled



th PSCl;, pH

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat
12, °'P NMR Spectrum

L g Y
C¢L0TET 9215 |eJ3ads
000v9 9215 paunboy
dT€ SN9PNN
L7€TLIT- Aouanbaig 3samon
0°0000S UIpIM |ed30ads
16°19T Aduanbau4 1a3awonoads
sse|)
2€:1€:6019T-T0-€T0C 918 UOI1edIPON
9G5:0T:6019T-10-£T0C 91eq uonsinboy
008C'T awi] uoisinboy
0000°0 YIpIM 3sind
0000°0T Aejag uonexeey
123 ules) J9AI209Y
$0T SUeIS JO JaqUINN
ar Juawiadx3
|ndzs 2ouanbag as|nd
I O _|_O 0°6C aunjesadwsl
O 0Oca JUDAI0S
(@) [ Joyiny
N N _ d - Anosaw J1213Wwo.pads
_\\ Z \ w- S
_ \v I ) 13UmMQ
N N N ueliep ubo
1 TS-€ 3dX3:2d1:HM YA JUBWIWLOD)
¢ 6716007 oL
Pl /Py 62TE609T /TOSTHU /:Z awen 34 eeq
an|ep Ja18Wweled



ith KOPSCI,,

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

pH 12, "H NMR Spectrum

(wdd) 14

0¢ SC 0€ S'E 0y Sy 0°'s S'S 09 59 0z S'L 0'8 S8
| | 1 | | s 1 L 1 " 1 L 1 L 1 L Il | L 1
[ j P
CLOTET 97|15 |eJpads
0000t 9215 pasnboy
HT SN{PNN
8°Gb6T1- AJuanbaig 3samon
0°0000T YIpIM |etads
96°'66€ Aduanbai4 J93awo4109ds

PT:ET:0TLET-80-CTOT
61:TT1:0TLEZ-80-CT0C
0000°v

0000°0

0000°0

4}

91

ar

|ndgs

0°6¢

oca

AndJaw

uelep

£0T-2 3dX3:DdT:HMYA

LOETOTET

Pl /Pi3"LOETOTET /80TTHU /:Z
aN|eA

SSe|;D
83eQ uoiedIpo
91eQ uonisinboy
awi| uoysinboy
YIpIM 8sind
AejaQ uonexey
ules) JDAIIY
SUBDS JO JaquinN
Juawiadx3
2ouanbas asind
ainjeladwal
JUAA|0S

a

Joyiny
J9)8awoJyads

a1

1umQ

ubo

JUBWWIOD

SL

awen 3i4 ejeg
Jajaweled



ith KOPSCI,,

10n W1

5'-Amino-5'-deoxyadenosine Phosphorylat

pH 12, *'P NMR Spectrum

CLOTET
000v9
dT€
0°5¢S9T1-
0°0000S

925 |elpads
9215 paunboy
SN3PNN

Aouanbai4 3samo

YIPIM [es302ds

16°19T Aduanbau4 Jo38wo.dads

8¢:£0:0TLET-80-2T0C
6v:8T:60LE€2Z-80-2T0C
008Z°T

0000°0

0000°0T

e

95¢

ar

|ndzs

0°6¢

oza

Anosaw

uele

NOI93Y 31VHdSOHd
SYILINVYVd QIVANVLS
IAYISA0 SNYOHASOHd DdT:HMYA

22L001€T
Pl /PI3"22L00TET /80TTHU /:Z
anjen

sse)d

93eQ UOIEIIYPON
a3eQ uonisinboy
awi] uonisinboy
YIPIM 8sind
Aejaqg uonexeRy
uieo) JoAIRI3Y
SUBdS JO JaquINN
Juawiadx3
20uanbag asind
ainjeladwa)
JUBAI0S

Joyny
J9j2wo.pads

25

13UMQ
ubuo

JUBWWOD)

9L

aweN 34 ejeg
Ja38Wweled



(wdd) 14
0e T¢ vE€ 9¢€ 8¢ 0¥y CTv vv 9 8 0S ¢S +¥S 9§ 85 09 ¢9 +¥9 99 89 04 ¢L ¥L 9L 8L 08 T8
L | L

ith PSCls, pH

10n w1

5’-Amino-5'-deoxycytidine Phosphorylat

12, 'H NMR Spectrum

A ) o

CLOTET 97|15 |eJpads
0000t 9215 pasnboy
HT SN{PNN
2'066T- fousnbalq 3samo
0°0000T YIpIM |etads
G56'66€  Aduanbalg ua1awondads
sse|D
bSiTH0TLLT-90-ET0C 93e@ UoiIedJIpon
€ETHI0TLLT-90-€T0C a31eq uonisinboy
0000°t awi] uoiysinboy
0000°0 Y3pIm asind
00000 Aejag uonexey
[4s uleo) JI9AI909Y
9T SuedS JO JaquinN
ar Juawiadx3
HO HO Indgs 2ouanbag asnd
0'6C ainjesadwa
O oza JUBA0S
O [ Joyiny
_ d ~ AnoJaw 1932Wwo.430ads
O N N~ \"S.
H O. B3
JBumo
Z N uelep ubo
JAYISA0 HT QYVANVYLS:Dd1:HMYEA jusuwo)
Z TSTHOTLT L
_l_Z Pl /Py TSTHOTLT /90ETHUY /:Z awen 3i4 ejeg

anje J9)8weled



th PSCls, pH

10n wi

5’-Amino-5'-deoxycytidine Phosphorylat

12, °'P NMR Spectrum

HO HO

l

CLOTET
000v9
d1€
L7€TLOT-
0°0000S

921§ |elads

9215 paunboy
SN3PNN
Aouanbai4 3samon
wpIM [enoads

16°T9T Aduanba.4 Jajawo.30ads

€0:80:TTLLT-90-€T0C
2€EP0TLLT-90-€T0C
008Z°'T

0000°0

0000°0T

8¢

8¢T

art

|ndzs

0'6C

oza

Aindsaw

uelep

NOI93Y 31VHdSOHd
SYILINVIVd QYVANVLS
JAYISA0 SNYOHASOHd: Dd1:HMYA

TO80TTLT
Pl /P TO80TTLT /90ETHUM /:Z
onjeA

sse|D
93eQ UOREIYPO
93eQq uonisinboy
awi] uolsinboy
YIPIM 3s|nd
Aejag uonexe@y
V=L PEIEREN]
SuedS JO JaqWINN
Juawadxy
ouanbag asnd
ainjesadwa)
JUSA|0S

Joyiny
13jawoJyads

9IS

JENTYYe}
ubLo

JUBWWOD)

3L

awe ayi4 eeq
Jajauieled



ith KOPSCI,,

10n w1

5’-Amino-5'-deoxycytidine Phosphorylat

pH 12, "H NMR Spectrum

0 T¢ veE 9¢ 8¢ 0v CTv ¥v 9% 8P 05 TS ¥S 99 8§ 09 T9 ¥9

(wdd) 14

9

9 89 04 TL VL
| |

9. 8L 08 ¢8

HO HO

¢L0TET
0000
HT
2'066T-
070000t
56'66€

9b:SH:60L6T-90-£T0C
YT bP:60L6T-90-£T0C
0000t

0000°0

0000°0

(0)8

91

ar

Indgs

0°6¢

ocza

Anosaw

uelen

Il 0£T-€ 3dX3:Dd1:HM¥A
rSP606T

Pl /P THSH606T /90ETHU /:Z

an|eA

925 |etpads

9215 palnboy

SN3PNN

Aouanbal4 3samon
YIPIM [es30ads
Aouanbaug Ja3awouypads

SSe|D

93eQ U0iedPOn
91eQ uonsinboy
awi| uonisinboy
YIPIM 3sind
Aejaq uonjexeey
Ul JI9AI0Y
SuedS JO JaquinN
juawadx3
2ouanbag asind
aimeJadwal
JUBAI0S

Joyiny
J932Wo.ads

C2)

18UMQ

uibLIO

JUBWWO)

S|IL

awen 34 eyeg
Jajpweled



ith KOPSCl,,

10n w1

5’-Amino-5'-deoxycytidine Phosphorylat

pH 12, *'P NMR Spectrum

00T1- 08- 09- 0b- 0¢- 0¢ (017 09 08 00T 0ct ot 091 08T 00¢
1 1 1 1 1 | I NN AU T ST ST N | U IR ST T N T S| PR IS ST N

C¢L0TET 9215 |eJ3ads

0009 9215 paunboy

dT€ SN9PNN

L7€TLIT- Aouanbaig 3samon

0°0000S UIpIM |ed30ads

16°19T Aduanbau4 1a3awonoads

sse|)

0€:TT:0TL6T-90-£T0C 93e@ uoiedlJpon

£S9%:60L6T-90-£10C 91eq uonsinboy

008C'T awi] uoisinboy

0000°0 YipiM asind

0000°0T Aejag uonexeey

8¢ ules) J9AI209Y

8¢T SuedS JO JaquinN

ar Juawiadx3

HO HO Indzs 9ouanbas asjnd

0°6C aunjesadwsl

O oza JUaA0S

0 M Joyiny

Z Z e //w- AinoJaw J9)aWwoJads

H O- 2

13UmMQ

Z NS ueLep ubLQ

I 0ET-€ 3dX3:Dd:HMYA JUBWWOD)

Z 9CZTT0T6T UL

HN Pl /P 9ZTTOT6T /90ETHUY /:Z |weN 94 ejeq

an|ep Ja18Wweled



ith PSCls, pH

10n wi

5'-Amino-5'-deoxyuridine Phosphorylat
12, '"H NMR Spectrum

0t g ve 9¢ 8¢

0

(wdd) 14

Y <y Y 9% 8P 0S ¢S ¥S 9S 8S 09 9 ¥9 99 89 04 TL ¥L 9L 8L 08 T8

PR I |

HO HO

Iz

-0=0

/

—

¢L0TET
0000t
HT
0661~
0700001
56'66€

9b:T0:TTL80-£0-£T0C
GZ:00:TTL80-£0-€T0C
0000°¥

0000°0

00000

43

9T

ar

Indgs

0'6C

oza

Anosaw

uelep

1 18-€ 3dX3:Dd1:HMIA

£bT0TT8

Pl /P ELTOTTE0 /E0ETHU /:Z
on|eA

j

Aoug

|

97|15 |eJpads

9215 pasnboy
SnapPNN
Aouanbai4 1samon
UIPIM [e1302ds
ba.i4 J932Wwo0.0ads

sse|D
93e@ UoiIedJIpon
33eQ uonisinboy
awi| uoysinboy
YIpIM 8sind
AejaQ uonexey
uieo) JaAIDY
SUBIS JO JaquINN
Juawiadx3
2ouanbas asind
ainjeladwal
JUAA|0S

Joyiny
J9)8awoJyads

a1

1umQ
ubo
JUBWWIOD

SL

awen 3|4 eyeq

lojaweled



th PSCl;, pH

10n wi

5'-Amino-5'-deoxyuridine Phosphorylat

12, °'P NMR Spectrum

0¢ (017 09 08 00T 0ct ot 091 08T 00¢
| TR IS AT T ST ST NS ST S T R S ST ST S S NS ST T T ST ST R
v Y . I

CLOTET 9215 |eJ3ads
000v9 9215 paunboy
d1€ SNIPNN
L'€TLIT- Aouanbaig 3samon
0°0000S UIpIM |ed30ads
16°19T Aduanbau4 1a3awonoads
sse|)
0S:92:TT180-£0-£T0C 918 UOI1edIPON
8T1:20:TTL80-£0-£10C 91eq uonsinboy
008¢'T awi] uoisinboy
0000°0 YIpIM 3sind
0000°0T Aejag uonexeey
8¢ ules) JOAII9Y
8¢1 SuedS JO JaquinN
ar Juawiadx3
HO HO Indgs 9ouanbas asng
0°6C aunjesadwsl
O oza JUBAI0S
O ._n__ Joyany

Andsaw J933woJad
N Z\ //w- 18W0.309dS
H O- a5
13UmMQ
ueLep ubo
Il 18-€ 3dX3:Dd1:HMYA JUBWWOD)
LPITTT8 UL
O Pl /P1yLH9TT T80 /E0ETHAUL /:Z |weN 94 ejeq

anjep J912Wweled



ith KOPSCI,,

10n wi

5'-Amino-5'-deoxyuridine Phosphorylat

pH 12, "H NMR Spectrum

8¢ 0€ C¢

‘e 8¢ 0v ¢ v 9v 8P 0S TS ¥S 9SG 8§ 09 9 ¥9 99 89 0L C¢L ¥L 9L 8L 08
L | L |

HO HO

cL0TET
0000
HT
0661~
0°0000T
56'66€

7S €€IET160-€0-€T0OC
0€:2€:€TL60-€0-ET0T
0000t

0000°0

0000°0

45

97

ar

Indgs

0°6C

or4¢]

AnoJaw

ueulep

1 $8-€ 3dX3:Dd1:HMYA

6VEEET

Pl /Py 6HEEETH0 /E0ETHW /:Z
aN|eA

97|15 |etads
9215 paJnboy

SNaPNN
Aouanbai4 3samon
UIPIM [e1302ds
>ucwéuwt J932Wo0.ads

sseD

33eQ UOI3LRIYPOI
33eq uonisinboy
awi] uonisinboy
U3IPIM 3sind
Aejaq uonexejay
ules) JaAIRI3Y
SuedS JO JaquinN
jJuawiiadxy
2ouanbas as|nd
ainjeladwa)
JUDA|0S

Joyiny
J932Wo0.ads

S

1RumQ

ubo

JUBWWOD)

SL

SWeN 34 ejed
Jajaweled



SnapPNN

00T1- 08- 09- 0b- 0¢- 0 0¢ (017 09 08 00T 0ct ot 091 08T 00¢
« | YR NN (U N ST S S T ST [T S T ST ST ST RS ST ST R T S| | U IR ST T N T S| PR IS ST N
o
@,
N o
S T
=
5
m C¢L0TET 9215 |eJ3ads
= 000b9 2215 paunboy
d1€g
L'€TL9T- Aousnbaid 31samon
0°0000S UIpIM |ed30ads
16°19T Aduanbau4 1a32wo.i3ads

HO HO

HN

5'-Amino-5'-deoxyuridine Phosphorylat

pH 12, *'P NMR Spectrum
o

95:8S:€T160-£0-£T0C
P HEETL60-E0-ET0C
008Z°'T

0000°0

0000°0T

8¢

8¢T

ar

Indzs

0°6C

oza

Aindsaw

uelep

Il ¥8-€ 3dX3:DdT:HMYA

¢S8SET6

Pl /Pl ZS8SET60 /EOETHUY /:Z
anjep

sse|D

93e@ uoiedlJpon
93eQq uoisinboy
awi] uolsinboy
YIpIM 3sind
Aejaq uonexe@y
uies) JoAIIRY
SuedS JO JaqWINN
Juawiadx3
ouanbas asind
ainjesadwa)
JUAA|0S

Joyiny
J912Wo.30ads

xS

18UMQ

ubo

JUBWWOD)

SuL

awen 34 ejeg
Jajawe.ed



St 0'8

th POCls, pH

101N W1

3’-Amino-3'-deoxythymidine Phosphorylat

12, 'H NMR Spectrum

¢L0TET
0000t
HT
0661~
0700001
S6°66€

8T:GT:60L6T-90-£T0C
PSIE€T:60L6T-90-€T0C
0000°¥

0000°0

00000

97

9T

ar

Indgs

0'6C

oza

Anosaw

uelep

€21-€ 3dX3:DdT1:HMYA

21516061

Pl /P13 ZTST606T /90ETHU /:Z
on|eA

97|15 |eJpads

9215 pasnboy

SnapPNN

Aouanbai4 1samon
UIPIM [e1302ds
Aduanbaug Ja3awouypads

SSe|;D

93e@ UoiIedJIpon
91eQ uonisinboy
awi| uoysinboy
YIpIM 8sind
AejaQ uonexey
ules) JDAIIY
SUBDS JO JaquinN
Juawiadx3
2ouanbas asind
ainjeladwal
JUAA|0S

Joyiny
J9)8awoJyads

a1

1umQ

ubo

JUBWWIOD

SL

awen 3i4 ejeg
Jajaweled



th POCL;, pH

101N W1

3’-Amino-3'-deoxythymidine Phosphorylat
12, °'P NMR Spectrum

(wdd) 14
00T1- 08- 09- 0b- 0¢- 0¢ (017 09 08 00T 0ct orT 091 08T 00¢
1 1 1 1 1 | | 1 PR IR ST N | | | I N ST N T PR IS ST N

C¢L0TET 9215 |eJ3ads
000v9 9215 paunboy
dT€ SNIPNN
L7€TLIT- Aouanbaig 3samon
0°0000S UIpIM |ed30ads
16°19T Aduanbau4 1a3awonoads
sse;D
LETH:6016T-90-£T0C 93eQ uoi1edIpoly
GT:/T1:6016T1-90-£10C 33eq uopisinboy
008C'T awi] uoisinboy
0000°0 YIpIM 3sind
0000°0T Aejag uonexeey
0 8z uien JanEdaYy
-O/ _ 8z1 SuEdS 4O JaquINN
_ d N ar Juawadx3
HN ~0 Indzs 2ouanbas asngd
0°6C aunjesadwsl
0Oca JUDAI0S
O Joyiny

Aindu 1 1309d
O N OH aw 918Wouads
s
18UMQ
_|_ Z uelep ubLQ
€21-€ 3dX3:Dd1:HMYA JuBWWOD)
€ETY606T SuL
O Pl /Py EETHE06T /90ETHW /:Z awe 9)4 eleq

anjea J31aweled



_ (wdd) 14

th KOPOCl,,

1011 W1

3’-Amino-3'-deoxythymidine Phosphorylat

pH 12, "H NMR Spectrum

OH

$0:20:0TL8T-90-£10C
€4:00:0T.L8T-90-£T0C
0000t

0000°0

0000°0

0t

91

ar

Indzs

0°'6C

Oza

Anosaw

uenep

1621-€ 3dX3:Dd1:HMUA

T0200T8T

Pl /PI3"TOZO0TST /90ETHU /:Z
anjep

SnapPNN

ST 0¢ S'C 0€ S'€ 0y Sy 0's S'S 09 S'9 0L S'L 08
1 " | L 1 L 1 L 1 L | L 1 1 1 | | | " 1
CLOTET 921§ |eJyads
0000t 9215 paunboy
HT
2'066T- Aouanbaig4 3samon
0°0000T UIpIM |ed30ads
56°66€ Aduanba.y Ja3awoldads

Ssen

23e@ uoiedJpon
93eq uoisinboy
awi| uolsinboy
YIpIM 3sind
AejaQ uonexeey
ules) JDAIIY
SUBDS JO JaqunN
Juawiadx3
2ouanbas asind
ainjesadwa)
JUAA|0S

Joyny
J9jawoJads

a1

18UMQ

ubLo

JUBWWOD)

S|uL

awen 3|4 eleq
Jajaweled



S (wdd) 14
— 00T1- 08- 09- 0b- 0¢- 0 0¢ (017 09 08 00T 0ct ot 091 08T 00¢
C | ISR I (U N ST S S T S NS S T ST ST S S NS T T T ST ST T S T T S ST T ST ST T ST T N
=
~—
5
g
@)
o —
=
S C¢L0TET 9215 |eJ3ads
E 000v9 9215 paunboy
WJ d1€ SN3PNN
m L'E€TLIT- Aouanbaig 1s9mo7
(@F 0°0000S UIPIM [ed30ads
4 16°19T Aduanbau4 1a32wo.i3ads
.m sse;D
P £0:£T:0T18T-90-£T0C 93eQ uoi1edIpoly
Q 9€£:20:0T.L8T-90-£T02 ajeq uopisinboy
n 008C'T awi] uoisinboy
S m 0000°0 YIpiM asind
= 0000°0T Aejag uonexeey
m m -O 8¢ ules) JI9AI209Y
-O 8¢T Sueds JO JaqunNN
h L n_ ~ ar Juawadxy
E HN 7N (@) |ndzs 9ouanbas asing
VJ 0p)
X 0°6C aunjesadwsl
w R 0Oca JUDAI0S
1ﬂ M O Joyiny
- Adnosaw J1933Wwo.ads
o m @) N OH -
S 18UMQ
= HN
= T ueliep ubo
m u Il 62T-€ 3dX3:Dd1:HMIA JUBWIWLOD)
A O S0£2018T UL
<! H Pl /P1"S0LTOTST /90ETHUY /:Z awen 3|4 eleq
o p anjeA lajaweled



St 08

th PSCls, pH

101N W1

3’-Amino-3'-deoxythymidine Phosphorylat
12, '"H NMR Spectrum

c¢L0TET
0000
HT
0661~
0°0000T
56'66€

0S:+C:60L£T-90-£T0C
0€:€2:60.L£T-90-€T0C
0000t

0000°0

0000°0

91

91

ar

Indzs

0'6C

Oza

Anosaw

uenep

I Z2T-€ 3dX3:Dd1:HMYA

8vHT60LT

Pl /Py 8¥HT60LT /90ETHW /:Z
anjeA

9215 |eJ3ads

9215 paunboy

SN3pPNN

Aouanbaiq 1s9M07
YIPIM [es30ads
Aduanbau4 1a3awonoads

Ssen

93e@ uoiedJpon
93eq uoisinboy
awi| uoisinboy
YIPIM 3sind
AejaQ uonexeey
uIes) JDAIIY
SUBIS JO JaquinN
Juawadx3
2ouanbag as|nd
ainjesadwa)
JUAAI0S

Joyiny
J9jawoJpads

a1

18UMQ

ubLo

JUBWWOD)

S|L

SwieN 9|4 ejed
Jajaweled



th PSCls, pH

101N W1

OH

HN

3’-Amino-3'-deoxythymidine Phosphorylat
12, °'P NMR Spectrum

o

Z

CLOTET
000v9
dT€
L'€TL9T-
0°0000S
16°191

ST:0S:6014T-90-€£T0C
€5:62:601£T-90-€T0C
008Z°'T

0000°0

0000°0T

8¢

8¢T

ar

Indzs

0°6C

oza

Aindsaw

uelep

Al Z2T-€ 3dX3:Dd1:HMYA

ZT10S60LT

Pl /P ZTOS60LT /90ETHUY /:Z
anjep

9215 |eJ3ads

9215 paunboy

SNapPNN

Aouanbai4 1s9m07
YIPIM [e130ads
Aduanbau4 1a3awonoads

sse|D

93e@ uoiedlJpon
93eQq uoisinboy
awi] uolsinboy
YIpIM 3sind
Aejaq uonexe@y
uies) JoAIIRY
SuedS JO JaqWINN
Juawiadx3
2ouanbag as|nd
ainjesadwa)
JUAA|0S

Joyny
J9)aWwoJads

xS

18UMQ

ubo

JUBWWOD)

SuL

awen 34 ejeg
Jajawe.ed



ith KOPSCl,,

101N W1

3’-Amino-3'-deoxythymidine Phosphorylat

pH 12, "H NMR Spectrum

(wdd) 14

0'¢ S'C 0'€ S'€ 0y Sy 0’S S'S 09 S’9 0L S,
1 Il 1 1 1 L Il L | 1 1 1 | 1
CLOTET 97|15 |eJads
0000t 9215 pasnboy
HT SNPNN
2'066T- Aouanbaid 3samon
0°0000T YIpIM |etads
S6°66€ Aouanba.y Ja3awoidads
SSe|;D
€G:T0:LTLST-TO-€T0C 9)eQq UoI1edJIPo
T€:00:£TLST-T0-ET0C 3)eq uonisinboy
0000t awi] uoiysinboy
0000°0 Y3pIm asind
0000°0 Aejaqg uonexey
-w (45 ules) JaAIR09Y
-O/ | 91 SuedS JO JaquINN
n_ N ar Juawiadx3
HN 7N (@) Indzs 3ouanbag asind
0°6C ainjesadwa
Oca JUDA|0S
O Joyiny
Anosaw J9)8awoJyads
O N OH
J\ s
_ J13UMQ
HN uelep ubo
éLp-€ 3dX3:Dd 1 HMAA JUBWIWOD)
O 6vT0LTIST 9L
Py /P 6HTOLTST /TOSTHUY /:Z awey 9|4 eleq
an|ep J9j8Wweled



ith KOPSCI,,

101N W1

HN

3’-Amino-3'-deoxythymidine Phosphorylat

pH 12, *'P NMR Spectrum
o

CL0TET
000¥9
d1€
L7€TL9T-
0°0000S
16'191

00:95:60.L¥T-T0-ET0C
82 1€:60L¥T-T0-ET0C
008Z°T

0000°0

0000°0T

0€

8¢CT

ar

Indzs

0°6C

0oua

Andsaw

ueLen

1 06-€ 3dX3:Dd1:HMYA

£5S560pT

Pl /P1y"£GSS60PT /TOETHU /:Z
an|eA

9215 |eJ3ads

9215 paunboy

SNapPNN

Aouanbai4 1s9m07

YIPIM [e130ads
Aduanbau4 1a3awonoads

sse|D

93e@ uoiedlJpon
93eQq uoisinboy
awi] uolsinboy
YIpIM 3sind
Aejaq uonexe@y
uies) JoAIIRY
SuedS JO JaqWINN
Juawiadx3
ouanbas asind
ainjesadwa)
JUAA|0S

Joyny
J9)aWwoJads

xS

18UMQ

ubo

JUBWWOD)

SuL

awen 34 ejeg
J9jaweled



5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Methyl Iodide, pH 8, °>'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Methyl Iodide, pH 9, °>'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Methyl Iodide, pH 10, '"H NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

(wdd) 14

00T- 08- 09- 0t- 0¢- 0 0¢ (014 09 08 00T 0t (141 091 08T 00¢
1 ' | PR L | I ' 1 PR ' | | L | - | PR | M| ' | P L | ' | - | L L | | ' | - | Il 1 ' | M| ' | - | L | -
TLOTET aziS |el3oads
0000S 2215 paunboy
m d1¢g SN{PNN
m 0°GZS9T- Aouanbai4 3samo
a 0°0000S UIPIM [e4303ds
D) 16°'19T Aduanba.4 J1a3awoly0ads
PSICSIETLTE-80-TTOC 9} Uoiedipon
R PEIGEIETLTE-80-TTOT 93eq uonisinboy
M 0000'T awiL uoisinboy
N 0000°0 YIpIM 8sind
0000°0T Aejag uonexeRy
P 9€ uies) JaAIY
ﬂ 6 SUedS JO Jaquinn
’N ar Juawiadx3y
o |ndzs 20uanbag as|nd
—
0'62 ainjesadwa)
T oza 1aA0S
= Joyiny
e./ Adnosaw J1313Wwo.0ads
s HO HO 5
S
S YNNJ, 49 %6L
@] O 13UMQ
ke Y ueliep ubLo
— N_l_ Z Z O ﬂ_ NOI93Y 31VYHdSOHd
> N e // ~ SYILIWVYVd QYVANVLS
<= J\\ N S JAYISI0 SNYOHISOHd JUBWWOD
R 7 \v H O dT€ 0T Hd oL
M HN N P} /dTE OT Hd /0T Hd /2pIpol
1Ay3aw /ezep uoijesiundo uoielAy
h /ejep uonesiwndo-4 J93dey) /elypads
— JuonejAioydsoyd apisospnuouLy
o O /ayd /syuawndoq /sino7 /s1asn /:D aweN 94 ejed
W anjeA J9)aweled



(wdd) 14

() S'T 0'¢C ST 0'¢ S'€ (V84 S’y 0'S S'S 09 S'9 0L SL 0’8
1 I | L 1 ' 1 " 1 ' 1 ' 1 n 1 L 1 ' | I 1 n 1 ' | 1 |
<
o
. —
anm AN H
]
2
p—
9215 |es3dad
) m TLOTET S| S
= 0000 9215 paJinboy
1% m HT snaPNN
= Lnlvv 8'SH6T- Aousnbaig 31samon
m 2 0°0000T UIpIM |etads
m ﬁwl 96°66€ Aduanba.y Jajawouypads
= Sse;D
1m1 R 0Z:S0:0TLTE-80-TT0C 9] uoijedIpol
72 M 00:T0:0TLTE-80-TTOC a3eQ uonisinboy
e N 0000°t awi] uoisinboy
< 00000 YipIm asind
nDUL H 0000°0T Aejaq uonexe|ay
o— 0 ules) JOAIRIRY
m 19 9T SuedS JO JaquinN
I at Juawuadxg
N H |indzs 2ouanbas asind
~ ! p 0'62 ainjeladwal
.,\_J - oza JUSA0S
L Q 10
yiny
=ENS) HO HO
. . A
m 1m mzz m— " \Aﬁ— Axvcw JndJaw J1333Wwoi30ads
S o @) aus
S — (@) Jaumo
) > N_|_ N N N _ d ~ .~ uerep ubLIO
on o /j\ N™ \'S 2arz11d-a5T3-arY o)
WJ ﬁ 7 \v H B HT TT Hd AL
A M HN N PU /HT 1T Hd /1T Hd /apipol
O 1Ay3aw /ezep uoijesiundo uoelAyy
= /eiep uoneswndo- 4e3dey) /epads
D — JuoijejAioydsoyd apIsospnuouILy
o O /ayd /syuawndoq /sino7 /siesn /i) aweN 34 ejeq
) W anjen 1913We.ed



5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Methyl Iodide, pH 11, >'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Methyl Iodide, pH 12, >'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Benzyl Chloride, pH 8, °>'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Benzyl Chloride, pH 9, '"H NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Benzyl Chloride, pH 12, 'H NMR Spectrum

(wdd) 14

0T ST 0¢ S'C 0€ S'€ 0y Sy 0's S'S 09 S9 0z S'L 08 S8
1 1 1 L 1 1 1 | L I I | ' Il n 1 L Il I 1 ' 1 1 n 1
CL0TET 92|15 |eJads
0000t 9215 painboy
HT SNaPNN
‘SH61- Aouanbai4 3samo
‘00001 UIpIM |etads
96°66€ Adpanbaly Ja3awo.30ads
SseD
CEPETTLTE-O-TTOC 9] uoijedIpol
6T:EETTLTE-B0-TTOC 91eq uonisinboy
0000t awi] uoisinboy
00000 Y3pIm asind
0000°0 Aejag uonexejey
9C ules) JDAIY
9T SuedS JO Jaquiny
ar Juawadx3
|indzs 2ouanbas asind
0'6C ainjesadwal
0oza JUIA|0S
Joyny
mzz Am—_m \Aﬁ— Axvﬁ w HO HO Andsaw J1933Wo.30ads
O a5
[ J[umo
N_l_ Z Z Z O s n_ ~ uelep ubo
J\\ Z \ m 1oug-z1yd-vH13-acy JUBWIWOD
_ \v H O HT 2T Hd S
HN N PY /HT 2T Hd /2T Hd /apiojyd

@)

|Azuaq /ejep uoiesundo uonejAyly

/e3ep uoneswndo- 493dey) /elpads

JuoijejAioydsoyd apIsospnuouILy

/aud /syuawndoq /sino7 /s1asn /:D
aNn|eA

SWeN 3J|i4 e3eq
Jaj8weled



5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with Benzyl Chloride, pH 12, °'P NMR Spectrum

(wdd) 14

SnapNN

00T1- 08- 09- 0b- 0¢- 0 0¢ (014 09 08 00T 0ct ot 091 08T 00¢
| YR I (U N ST NS N T ST RS S T ST PR S BT | PR I SR (N TN NN SR SN SR SR ST S ST S S S T ST T S|
CLOTET 925 |etpads
0000S 9215 palnboy
d1€
0°G2S9T- Aouanbai4 3samon
0°0000S YIpIM |edpdads

ANNJ, L9 o1y HQ  HO

“HN_ N_ N
ALY

N

O

@)

16°T9T Aduanba.4 J3awo0.30ads

9€:+5:60LST-80-TT0C
TE€:€0:601ST-80-110C
0000°T

0000°0

0000°0T

9€

9/T

ar

Indgs

0°6¢

0oza

AndJaw

ueliep
12ugz THA-vH13-a0y
dTE 2T Hd

PY /d1€ 2T HA /2T Hd /apiojyd
|Azuaq /ejep uoijesiundo uoiejAy

/exep uoneswndo-t 423dey) /eldads
JuonejAioydsoyd apisospnuouLy
/aud /syuawndoq /sino1 /s1esn /:D

9N|eA

SSe|D

93eQ uoied PO
33eq uonisinboy
awi | uoysinboy
YIpIM 3sind
AejaQg uoijexeRy
uies) J9AIIY
SuBdS JO JaquInN
juawadx3
2ouanbas asind
ainjeJadwa)
JUdA0S

Joyiny
J9323Wo0.ads

IS
J13UMO
ublo
JUaWWo)
S|IL

aweN 3|4 ejed
J3jaweled



5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 9, '"H NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 9, *'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 10, '"H NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 10, *'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 11, '"H NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 11, *'P NMR Spectrum
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation
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5’-Deoxyguanosine-5'-N-thiophosphoramidate Alkylation

with 2-Bromoethanol, pH 12, *'P NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S-methylthio -
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5’-Amino-5'-deoxyguanosine, N-,S-methylthio -

phosphoramidate, Triethylammonium salt ?C NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S-methylthio -

phosphoramidate, Triethylammonium salt *'P NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S5-benzylthio -
phosphoramidate, Triethylammonium salt 'H NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S5-benzylthio -
phosphoramidate, Triethylammonium salt ?C NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S-ethan-2-olthio -
phosphoramidate, Triethylammonium salt ?C NMR Spectrum
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5’-Amino-5'-deoxyguanosine, N-,S-ethan-2-olthio -

phosphoramidate, Triethylammonium salt *'P NMR Spectrum
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