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Purified TBSOCH2CHOBnB S,S’-DICH

ED

expl s2pul

SAMPLE

date Dec 3 2008
soclvent CoC13
Tile exp

ACQUISITION
Sw 3602.3
at 1.998
np 14394
b not used
bs 16
dl 1.000
nt 16
ct 16

TRANSMITTER
tn 1
sfrqg 300.144
tof 1.3
tpwr S7
pw 4.900

DECOUPLER
dn Ci3
dof 0
dm nnn
dmm c
dpwr 39
dmf 13100

10

SPECIAL
temp not used
gain not used
spin not used
hst 0.008
pw9o 9.800
alfa 20.000
FLAGS
1§ n
in n
dp y
hs nn
PROCESSING
fn not used
DISPLAY
sp -300.4
wp 3602.3
rfil 300.4
rfp (]
rp 45.9
1p =488
PLOT
weC 250
SsC 0
Vs 82
th 14
ai cdc ph
g
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Benzyloxy boronate 13C
exp3 s2pul
SAMPLE SPECIAL
date Jun 18 2009 temp not used PhCHZO ,O
solvent CDC13 gain not used B
file exp spin not used \
ACQUISITION hst 0.008 >( o) o ",
sw 18867.9 pw9o 9.700 2 o
at 1.815 alfa 20.000 _—Si © o
np 68492 FLAGS / ~ N
b 10400 il n PSS
bs 16 in n &
di 1.000 dp y 5 5
nt 20000 hs i
ct 13328 PROCESSING 75-MHz 13C-NMR (CDCls) il
TRANSMITTER 1b S 1.00 Il
tn c13 fn Z Aot used |
sfrg 75.479 DISPLAY
tof 737.5 sp o N-1106.8
tpwr 57 wp & [13560.4 "
850 rfl [ | 6963.0 n
DECOUPLER rfp 5828.6 o
dn H1 rp 51.0 . 1l
dof 0 1p -250.7 0 (I
dm yyy PLOT |
dmm w  wC 250
dpwr 37 sc 0
dmf 9100 wvs 134 |
th 6
nm no ph
©w
~
o™
~
o~
-
o
o~
w
@
3]
-
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|
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B R B R 1] T . T T 0 ) A e T T E Zms = A R s g I T = Bl s (S -
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72.877
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43.057

-28.355
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26.215
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|

T

pp



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Transesterified ‘
TBSOCH2CHOBNn pinanedicl boronate

TBSO OBn \
expl s2pul |
|
SAMPLE SPECIAL |
date Dec 3 2008 temp not used J3~‘C) S
solvent CDC13 gain not used C)
file exp spin not used
ACQUISITION hst 0.008 |
SW 3602.3 pwao 9.800 ‘
at 1.9398 alfa 20.000 |
np 14394 FLAGS o o
b not used il n o«
bs 16 in n oo
di 1.000 dp y | |
nt 16 hs nn 6 !
ct 18 PROCESSING
TRANSMITTER fn not used
tn H1 DISPLAY B 1H-
sfrq 300.144 sp =288 5 300-MHz HNMR
tof 1.3 wp 3602.3
tpwr 57 rfl 299.5 (CDCls)
4.900 rfp 0
DECOUPLER rp 44.9
dn ci3 1p -50.5
dof 0 PLOT |
dm nnn  wc 250 e
dmm € 8¢ 0 =t
dpwr 39 s 839 .
dmf 13100 th 3 9
ai cdc ph i !
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| ‘ mc
1552
L} =]
o
(=}
L b
. |
-]
"ol & ||
Sm m I = [ !
© : & B |
S“’)ﬁ;‘,\,\'\ g @ o N o~ “ il !
RS o inLoRENed. Y No o e ‘ ‘ Lo
| Bl B ~ S ule?a39<5d 9 175 x : =
5, VD i T S oF |ed || ! :fz'o
S T e ™ . || f T
{l 1 \ ‘ i J
il \
i
” ‘ il
| 1
! ' {
| | |
\ ;a
i | |
'\"”’.' | nin Y | i -,!,x\ W, il
10 9 8 7 6 5 4 3 Vi 1 -0 ppm
4.63 11X 1:32 1.282.06 2.92.80 2.89 4.48

2.00 2.53 1.300.08 2.18 3.40 9.41 00329



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

TBSOCH2CHOBnBP boronate, 13C TBSO OBn

Archive directory: /export/home/kim/vnmrsys/data
Sample directory: Deoxyribose_B_08Apr2009

- O
ine: - xe
File: CARBON B\O X
1 ! © @
Pulse Sequence: s2pul (o) IR
~ |
~ i |
Y ‘
oy 92 |
oy 6
-
‘ 75-MHz 13C-NMR
I (CDCly)
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7
TBSOCH2CHOBNCHBrB+P
Purified, 170mg \ il
- NN (=]
expl stdlh t-BU‘/SI—O OBn R
|
SAMPLE DEC. & VT J o
date Jdan 17 2009 dfrq 300.144 Br 1
solvent CDC13 dn H1 | &
file exp dpwr 30 O’B o
ACQUISITION dof 0 \ o
sfrqg 300.144 dm nnn O |
tn H1 dmm c | y
at 1.995 dmf s 200 |
np 17984 PROCESSING |
Sw 4506.5 wtfile
fb not used proc ft ‘
bs 4 fn not used |
tpwr 57 7 |
pw 4.5 werr
dl 1.000 wexp
rof 15 ot 300-MHz 'H-NMR
ct 16 |
alock n | [
gain not used |
il n
in n
dp y
DISPLAY
sp ~102.9
wp 2621.5
Vs 148 [
sc 0 |
wC 250 w o f:: |
hzmm 10.49 L = |
is 695.93 5 B
rfl 753.2 i [
rfp 0 & "
th 5 il
ins 2.000 o
nm cdc ph o S
~m o
o o M o
. © 0 @ o
wn 0 . |
] "N° ro ©
CRN ]
P ¢ i
b ]/ i
© S~ =4
N | o
<t m | &
M . © m ~ @ <
w1 NS @ N J
J < < - | c
o 9 l
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Solvent is CDCIj; if not otherwise specified.

Bromoboronate 13C

<
exp3 s2pul \ S
. m .
SAMPLE SPECIAL t-Bu'Si-O OBn &
date May 6 2009 temp not used J o~ ]
solvent CDC13 gain not used J,
file exp spin not used B
ACQUISITION hst 0.008 r |
Sw 18867.9 pwao 9.700
at 1.815 alfa 20.000 O’B\
np 68492 FLAGS ()
b 10400 i1l n
bs 16 in n
di 1.000 dp y
nt 20000 hs nn
ct 14128 PROCESSING
TRANSMITTER 1b 1.00
tn Ci13 fn not used
sfrq 75.479 DISPLAY 7 =)
tof 737.5 sp -1135.3 ag
tpwr 57 wp 18867.9 ¥ 130 » %
4.850 rfl 6963.9 75-MHz °C-NMR o N
DECOUPLER rfp 5828.6 2 -
dn H1 rp 32.3 [
dof 0 1p -228.9 L |
dm yyy PLOT
dmm w wcC 250
dpwr 37 sc 0
dmf 9100 wvs 119 i
th 6 |
nm no ph
|
wn
| ™ w © g |
g 2% I~ o <+ |
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Pulse Sequence: s2pul

Solvent: CDC13 TBSO OBn

Temp. 22.0 C / 295.1 K
INOVA-500 "nmrc500b" =CH,

Relax. delay 1.000 sec

Pulse 45.0 degrees O-
Acg. time 1.892 sec

Width 8000.0 Hz

8 repetitions

OBSERVE H1, 499.8560475 MHz

DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

o .

8
500-MHz 'H-NMR
(CDCly)
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SAMPLE SPECIAL
date Apr 4 2009 temp 22.0
solvent CDC13 gain not used TBSO OBn
file ex spin not used CH
ACQUISITION hst 0.008 - 2 ©
sw 30165.9 pw9o 10.300 \ S
at 1.300 ailfa 10.000 < s
np 78460 FLAGS 0O-B ~
b 17000 i1 n \
bs 64 in n O
d1 4.000 dp y
nt 20000 hs nn [
ct 15488 PROCESSING |
TRANSMITTER 1b 0.50 |
tn C13 fn not used |
sfrg 125.703 DISPLAY |
tof 1883.8 sp -1217.1 8 e 1
tpwr 55 wp 20215.7 B <o
pw 5.150 gfl 1257.2 125-MHz 13C-NMR o S
DECOUPLER fp 0 ‘o
dn = Fp -47.5 (CDCly) R e }
dof o~ dp -203.5 ~
dm YV — PLOT [
dmm Wy we 250
dpwr 43| sc 0
dmf 9940 vs 117 ‘
th 9
inm cdc ph
|
|
S S
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e} . N
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& o © ® 2o - o
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TBSO OBn

-m,
o

9
300-MHz 'H-NMR
(CDCl)
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aldehyde boronate, 13C

Archive directory: /export/home/kim/vnmrsys/data
Sample directory: Ribose_B_C_15Feb2009
File: CARBON

Pulse Sequence: s2pul

TBSO OBn
=0

o @

128.432

— 128,074

9
75-MHz 13C-NMR
(CDCls)

~-203.206

— - 139.091

——77.653
—-77.230
76.807
26.539
26.154

39.608
-38.388

35.607

28.736
-27.248

127.583
78.081
24.220
-5.162

80.351
73.022

—-42.004

- . 51.404

86.130
-18:,501

—B5.767
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13
Ribose boronate
latter fraction TBSO
expl stdlh O OH
SAMPLE DEC. & VT
date Feb 16 2009 dfrg 300.144
solvent CDC13 dn H1 O’B
file exp dpwr 30 \
ACQUISITION dof 0 (@)
sfrqg 300.144 dm nnn
tn H1 dmm (e
at 1.995 dmf 200
np 17984 PROCESSING
Sw 4506.5 wtfile
fb not used proc ft 10
bs 4 fn not used
tpwr 57
pw 4.5 werr 300-MHz TH-NMR
dl 1.000 wexp
tof 0 whs
nt 16 nt
ct 16
alock n
gain not used
GS
il n
in n.
dp y
DISPLAY
sp -234.9
wp 2827.2
Vs 153
sc 0
weC 250
hzmm 11.31
is 75.30
rfl 752 .86
rfp 0
th 3
ins 1.000
nm cdc ph
[
|
‘l%
I
| I
il
| il
:‘ N
il o )\ . ;oW
-
T T T T T T 1 T T T T = T T T ] | GEnbE | =3 T T K b = T o e
8 7 6 5 4 3 2 1 -0 ppm
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Ribose boronate
Made on 2/15/09 TBSO O
exp3 s2pul OH
SAMPLE SPECIAL
date Feb 15 2009 temp not used
solvent CDC13 gain not used 0-B
file exp spin not used \
ACQUISITION hst 0.008 O
sw 18867.9 pw3o 9.700
at 1.815 alfa 20.000
MNONOS ATV ODNVOOFTNSMN ML o ® o o w
2{; t0a0s 1S o 233853 SUR8RRIEY8RARERENY 53
bs 16 in n r\r\r\mmmw-—tmmcocoa)wu;mmwwr\wmwww < v
d1 1.000 dp y 10 t\r\r\r\wmwwmmmmmmmmMNNNNmNNN [}
LY L L L S ] LI
nt 20000 hs nn | LI | I !
ct 20000 PROCESSING y 2
TRANSMITTER 1b 1.00 75-MHz 13C-NMR : :
tn C13 fn not used |
sfrg 75.479 DISPLAY i
tof 737.5 sp -1133.5 |
tpwr 57 wp 18867.9
4.850 rfl 6962.1
DECOUPLER rfp 5828.6
dn H1 rp -16.3
dof 0 1p <2192
dm yyy PLOT
dmm W  weC 250 |
dpwr 37 sc 0 | |
dmf 9100 vs 289 |
th 2
ai no ph | ‘
; :
[ ,’:.f
o —
S <
® NI
~ ™ [
vlzg‘ﬁqcv—qm I J
B'm‘w-wmﬁwgi’.c' |
w 0 R .o |
w TRF IR 7 o®
= oo'\‘ LN 3@2
\\\ ; . | "‘Dw m:
~ \ T 0 — -
=3 . 0~ © o .
mn o — % - | —~ o
i~ w @ ™ -~ | ! . T
§ %o ‘ ] ' v
L) -o || | / g
‘@ o | |
a% - || ‘
-, || | | 5
| & | | | | |
Lo | |
L | | |
| l w ! ;1
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1
300-MHz "H-NMR

|
. | i

i ",Ml '|'h‘f'-lij_',"f|a “J llﬂj AL “,u‘b“\‘*l\ﬂ .M Jl‘ \ l A ‘v\r}\_}}‘\’
T I T i T T
7 a 2
=] — 1 o T | 1 e

1.00 2.29 2k 5 0 2 7 2
2.58 1.99 2.072.77

|l|\

Ul

‘uﬂ x.,.f’\!w\,

I |

2%

78

1

3. 25. 129 41
3.18.510.953.11

15

15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Deoxyribose boronate
Acylated, w/o Thymine o 3
TBSO 5 s
exp3 s2pul (@) OAc & -
~N
SAMPLE SPECIAL
date Apr 9 2009 temp not used
solvent CDC13 gain not used
file exp spin not used ()——B
ACQUISITION hst 0.008 \
sw 18867.9 pw90 3.700 (@)
at 1.815 alfa 20.000
np 68492 FLAGS
fb 10400 i1l n
bs 16 in n
d1 1.000 dp v S~
nt 20000 hs nn 11 D O w E
ct 14512 PROCESSING Seo - R l@s &
TRANSMITTER 1b 1.00 L 130 B 2 92000 g 7% “oeoiin sk i
tn c13 fn not used 75-MHz 15C-NMR B ngnS8hd (TP8e 205530,
sfrg 75.479 DISPLAY R I S QT
tof 737.5 sp -1134.1 T Dl N S WP ND S
tpwr 57 wp 18867.9 NN e QY RS
4.850 rfl 6962.7 NS = S X LI
DECOUPLER rfp 5828.6 ey S o
dn HL rp 35.2 ) -
dof 0 Ip ~223.1 | ©
dm yyy PLOT i o
dmm W  weC 250
dpwr 37 sc 0
dmf 9100 vs 153
th 3 ; ‘
nm no ph |
-
L2
T o
[ ) —
wn NNy .
ZaoN , 3
W nm | o B
MR ‘ LenoRes
% | (D..m'
B ‘ B SamaHl o
S ey - -
N N 5 o
N W .
| ‘/w// 1w
[ = I
- ‘ | [
2 | | !
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Silyated Thymidine boronate

ab mixture

expl stdlh

SAMPLE
date May 7 2009
solvent cnci13
file exp

ACQUISITION

sfrq 300.144
tn H1
at 1.995
np 17984
Sw 4506.5
fb not used
bs 4
tpwr 57
pw 455,
dl 1.000
tof 0
nt 16
ct 16
alock n
gain not used

FLAGS
il n
in n
dp v

DISPLAY
sp -216.5
wp 3344.9
Vs 152
sc 0
we 250
hzmm 13.38
is 159.04
rfl 754.0
rfp 0
th 2
ins 1.000

nm cdc ph

DEC. & VT (3
dfrg 300.144 tBu. o)
dn H1 Si
dpwr 30 / \
dof 0 N
dm nnn
dmm —
dmf o-B \
PROCESSING (@)
wtfile
proc ft H3C
fn not used
werr
SEeP o-12a
wnt
300-MHz 'H-NMR
J‘ . i
5§ 7 o e T, | T T T | 2
8 7 6

17
HsC
s NH
tBu. _/O O N&O
Si
7\ ‘
0-B
(@)
B-12a
i | |
S )-AMJLL_!J"MM___ e althul, “-I‘Jj 'MAA.__MLNJJ» 11“ | M
] T | I N i T | T | T T o ‘ T T
5 4 3 2 15 -0 ppm
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Silylated Thymidine BPab 13C

Archive directory: /export/home/kim/vnmrsys/data
Sample directory: Deoxyribose_B_08Apr2009

File: CARBON

Pulse Seguence: s2pul

19

HsC
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Silated cytidine boronate

NH,
exp5 s2pul
(0] N
SAMPLE SPECIAL tBu. @) / N '
date  Dct 13 2003 temp not used /SI\ 0 o N’&
solvent CD300 gain not used
file exp spin not used N—q tBu._ s @] (@]
ACQUISITION hst 0.008 B Si
sw 4803.1 pwio 9.800 Oo-B \ N 4+ 7\
at 1.995 alfa 20.000 o /
np 19192 FLAGS
fb not used il n NH O-B
bs 4 in n 2 b
d1 1.000 dp y o
nt 16 hs ! nn
ct 16 PROCESSING
TRANSMITTER fn not used o-12d [3-12d
tn H1 DISPLAY
sfrg 300.145 sp -899.8 1
tof 1.3 wp 4803.1
tpwr 57 rfl 899.8 300 MHZ H NMR
4.300 rfp 0 in CD;0D
DECOUPLER rp 66.2
dn ci3 1p -63.8
dof 0 PLOT
dm nnn  wc 250
dmm C Ssc 0
dpwr 39 wvs 48
dmf 13100 th 14
ai cdc ph
il
|| || |
I | | I i
Por T S S JJ b JTIL.I A J\!.LJ!JEAH#I[}'LLA.LD%JJL,,,Mw‘l.oﬂl”‘_,lb'd“j‘!\\;.__r '-]._\._‘[ ’\
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Silated cytidine boronate

Archive directory: /export/home/kim/vnmrsys/data
Sample directory:
File: PROTON

22

Pulse Sequence: s2pul
NH,
MANNSOLOINOMONODONNON-HOMMNGCNOW®N s N
0 \N s s e el Rull et v - Rl ® >
thS( O o / A& B e L R R R Ry o
| | | 1 | |
A N Bug O\ o N Yo |
O0-B AR A\ N w
o) 5 \‘ |
NH, O-R "l |exs e
O | ‘L\ | g /- T "
% il w%] L
(1 [ ] o
a-12d p-12d . ‘ i
1| Il | |
I | | |
300 MHZ 1H NMR expanded part M‘ ‘ i‘ 1] ’1 .
in CD3;0D (i | It | =
]
i; | ‘} l
(i I
i :
: o © 2 | : i“w 1 | ‘
o m w o | I f
o SRR | |l |
< | g9 97 ] i , | .
PP ‘ : ‘ g
» \ ‘
. 2| | |
28 8 | i |
U o | [
I i | |
\ il | ‘ ‘
‘ ‘ I BN 1 | 1
n I | |
‘ (e i Il
' ) IR | i
i\i 1
] [ ] [
A
(} ’ :! : %ﬁl el 4L | |
‘ I | i w
M i WA MY WVl Ju H\fvp'J_U.»\, el A
73 R T T T 1: V"T—]— T A G R | T T T = = T I T T — T T T T
9.0 8.5 8.0 2«5 7.0 6.5 6.0 5 5.0 4.5 4.0 35 ppm
0.72 0.87 0.62 To.82 | 0.77 0.40
0.32 0.26 0.36 1.35 0.18
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Deoxythymidine boronate
b fraction, TMSBr treated

expl stdlh

SAMPLE
date Apr 21 2009
solvent cncis
file exp

ACQUISITION

sfrq 300.144
tn H1
at 1.995
np 17984
Sw 4506.5
b not used
bs 4
tpwr 57
pw 4.5
dl 1.000
tof 0
nt 16
ct 16
alock n
gain not used

FLAGS
il n
in n
dp y

DISPLAY
sp =128.5
wp 2926.8
Vs 158
sc 0
wcC 250
hzmm 11,71
is 114.53
rfl 752.3
rfp 0
th 4
ins 1.000

DEC. & VT

dfrq 300.144
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf

200
PROCESSING
wtfile
proc ft
fn not used

werr
wexp
wbs
wnt

N—/<O

HO o
0-B
s \
HsC
a-13a

300-MHz 'H-NMR

|
J“u

fi

i
I
bl
\‘(ll
y

| i
Smven S W

Moo snspmensiaed StV

i
"

23

SR

4
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24

Deoxythymidine boronate
b fraction, TMSOTf treated
Pulse Sequence: s2pul 5
HO 0
@)
N
()—‘E% \\ NH
(@)
HC O
a-13a -
N <
300-MHz 'H-NMR oY
expanded part ~"
/
: a8 38es
e ~ 2 5 o0 A K
< REPANCEE
2 RN
S g Jﬁ: e l. W cgg
b il y\,\w'\m“f
= -l il FER- R
« ' [ Tw®2eoD |
~ LB } i "L)/J,/
. 33%m88e || g S
s " <TU5<S |l | "
"] 2 - |l
| | | ¥ ‘ | | ;M
. ‘ i
\ ‘ 1.
, | | )
| ’ ‘M ('l
| | | | WA
i.‘” l H
l'\l I 0 i |
Tl I\H ‘ ‘! w‘ I%ﬂ” :l
; ! ‘ WJ L “I | w}“JJ$MNf1 L r'l wa
oot olnifositnarhasd TN g A bR A s K A Mokl ) A
T T | T E T T =) T T | T r rff*'l” T T ‘ T T S T T | | G T [ i T T T T T T | S T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
| FOERESEEN | ljg L_._I .,74_‘_ , S— ‘IT’
0.96 0.98 0.92 1.00
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26.692
—24.151

12.859

0.205

25

Thymidine boronat, 13C
Thymidine BP2_C M oo N
HO e3R S
exp3 s2pul (@) ||
O N NN N
SAMPLE SPECIAL | Il
date  Apr 30 2009 temp not used N—{ S~
solvent CDC13 gain not used
file exp spin not used 0-B NH
ACQUISITION hst 0.008 \ \
sw 18867.9 pwao 9.700 O
at 1.815 alfa 20.000
np 68492 FLAGS H3C O
fb 10400 1 n
bs 16 in n
dl 1.000 dp Y
nt 20000 hs nn iy
ct 14128 PROCESSING a-13a
TRANSMITTER 1b .00 |
tn c13 fn not used 75-MHz 13C-NMR i
sfrg 75.473 DISPLAY ;
tof 737.5 sp -1106.2
tpwr 57 wp 15394.3
4.850 rfl 6962.4
DECOUPLER rfp 5828.6 I
dn H1 rp 31.6 |
dof 0 1p -216.0
dm yyy PLOT
dmm W wC 250
dpwr 37 sc 0
dmf 9100 wvs 162
th 5
nm no ph
Yoo © ~
- wn
2 EEEFET S
~ o NooLosa bty
- o o e} { ‘ |
Qoo > NENRYNE
2841 g N7
35 . 3 L
- L) : T
™ < s . "
— I o [ [ ‘
< < ] | |
o = 2 |
© = S ‘ ‘
3 2 q |
g b | |
| \’ [ ‘ 1\
| ‘ ;
| | || ‘ iy
| | (i
f i
| ’ i
' ‘ \
A L e AR A Ao s Wb o A
T T T T ! i ! [ T T T T T ’ T T T L L T — T . T T ‘ﬁ"!”" S B L T 3 T [ T
180 160 140 120 100 80 60 40
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Thymidine boronate
Thymidine BP_Hab

expl stdih H3C
SAMPLE DEC. & VT /
date Apr 27 2009 dfrg 300.144
solvent cDC13  dn H1 N’&
file exp dpwr 30
ACQUISITION dof 0 HO (0]
sfrg 300.144 dm nnn
tn H1 dmm c
at 1.995 dmf 200
np 17984 PROCESSING
Ssw 4506.5 wtfile 0-B
fb not used proc fit )
bs 4 fn not used CJ
tpwr 57
pw 4.5 werr
dl 1.000 wexp 2
tof 0 whs B 13a
nt 16 wnt
i ~ 300-MHz 'H-NMR
gain not used
FLAGS
2 Bl n
in n
dp v
DISPLAY
sp -118.6
wp 3092.7
Vs 162
ScC 0
wce 250
hzmm 12.37
is 114.53
rfl 749.0
rfp 0
th 4
ins 1.000
nm cdc ph
y | ‘I/ |
('Y [ A
"l | ; 1LY
I 3 , A R AL
I J A e i b / Y
2 FREAE ASa 14 ‘_[—li’l' T T T T Y T T V‘ = T T I
9 8 6 2
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Deoxythymidine boronate
a fraction, TMSOTf treated

Pulse Sequence: s2pul

HaC
7 "NH
HO— 4 N"&O
0-B
o)
p-13a KE:
300-MHz 'H-NMR ‘
expanded part

|
|

| \1

| |

| |
[

I |

m/j \W\. » JMMW/; »V"r'
—— T T T T T % ey, G ) R e ’l Az
8.5 8.0 75
llz il
.80

ey (T fi &

i

727U
\_7.268

6.098

6.122
! 5==85127
—6.093

—4.313
"M74.290

4.284
-4.164

4.152

M

—4.3189
—4.141
4.126

— 4,118

\—4.103
N\—4.061

4.036
—4.021
—-3.871

3.857

3.842

3.832

3.818
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Thymidine boronat, 13C
Thymidine BP_Ca G Seo
3 2 1 o N 0
exp s2pu s :
SAMPLE SPECIAL H3C g Lk
A |
date Apr 24 2009 temp not used / NH 1 wJ[
solvent CDC13 gain not used /§ [
file exp spin not used
ACQUISITION hst 0.008 Ho O N o !
sw 18867.9 pw3o0 9.700
at . 1.815 alfa 20.000
np 68492 FLAGS
fb 10400 i1 n
bs 16 in n =
dl 1.000 dp y O B\
nt 20000 hs nn O
ct 15952 PROCESSING
TRANSMITTER 1b 1.00
tn Ci3 fn not used
sfrg 75.479 DISPLAY p-13a
tof 737.5 sp -1135.3 OB oy P B
tpwr 57 wp 18867.9 n [ wReS IS o
4.850 rfl 6963.9 = = el g S TR
DECOUPLER rfp 5828.6 75-MHz °C-NMR 5 ‘ BReBioncn
dn HL rp 47.2 ' Ll;‘lN[m'v
dof 0 1p -251.3 - L L | ¢ g8
dm vyy PLOT | < ] | J
dmm W wC 250 < N | -
dpwr 37 sc 0 | % - [ |
dmf 9100 s 133 | > . [
th 8 | @ | ;
nm no ph | L | [ | |
w ‘\\E |
&l ™ | |
w |||
o) ‘1 |
l [ | | o
= [ " 7
m | | | o
[-e] | } | 1 -
] © | |
o ot |
e ° | ‘
© < | o
[\ < | o |
- - ~' ‘ ™ [ |
| 2 [0} | |
o~ | 3 ‘ b | s |
— i | | N
w i ‘y .
o & : | a ‘
©w wn | |l
i o ' IR
= | ‘\
) |
- | | |
i l
r
4 I Ll A L\,hw"k L A il g J JJ‘. lJt,J' JJ\_‘ -
T ‘_—‘fr"ff" T.T 13 35 37 ] T T T g (= o e e | 520 B B T 1T T L L = 3 | ¥ -1 | T T G ES Y B B T S 2 I S i T T | T R T [ R T [ R T i [ R T Gl 1‘ K | I L T TI1IT 7T ]AAI‘_T‘_]_V‘T‘
220 200 180 160 140 120 100 80 60 40 20 0 ppm

28



Thymidine boronic ester

2nd fr Oxidized

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

29
o/p-mixture of thymidine

expd stdilh anomers from H,O5
SAMPLE DEC. & VT i i i
date May 1 2009 dfrg 300.145 oxidation of o/f mixture
solvent D20 dn H1 .
file exp dpwr 30 of 13a isomers
ACQUISITION dof 0
sfrqg 300.145 dm nnn 300-MHZ1H-NMR
tn H1 dmm c .
at 1.995 dmf 200 in DO
np 17984 PROCESSING
Sw 4506.5 wtfile
fhb not used proc it
bs 16 fn not used
tpwr 57
pw 4.5 werr
di 1.000 wexp
tof 0 whbs
nt 16 wnt
ct 16
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp 9.8
wp 2727 .6
Vs 4968
sc 0
wce 250
hzmm 10.91
is 771.90
rfl 2147.5
rfp 1440.7
th 10
ins 1.000
nm cdc ph
|
i
Il
|
—
)
'; /\
s ;'-1;-M»|-‘ i ity i me»wwhuw
T T T T T T T T T T —~ T T —T T T
8 7 6 5 a 3 2 ; ppm
| P Y S | —i — e biind TR S ey - Ly
1.00 0.87 2.26 3.25 1.20 4.0 1.09 2.33
0.65 0.96 2.08 1.41 2.91 1.72 4.28
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Thymidine boronic ester
1st fr Oxidized
|
expd stdlh Hsc |
SAMPLE DEC. & VT / NH (
date May 1 2009 dfrq 300.145 /& |
solvent D20 dn H1
file exp dpwr 30 HO O N ‘
ACQUISITION dof 0 O
sfrqg 300.145 dm nnn
tn H1 dmm c
at 1.995 dmf 200
np 17984 PROCESSING
sw 4506.5 wtfile HO
fb not used proc b i R
bs 16 fn not used thymldlne from H202
tpwr 57 . .
pw 4.5 werr oxidation of $-13a
d1 1.000 wexp
tof 0 wbs i TE)
i 1B e 300-MHz 'H-NMR
ct 16 H
alock in D,O
gain not used
GS
il n
in n
dp v
DISPLAY
sp 8.4
wp 2548.6 |
Vs 2341
sc 0
wce 250
hzmm 10.19
is 290.02
rfl 2148.3
rfp 1443.7
th 5
ins 1.000
nm cdc ph
| ‘[
st T — " —./ A“/ ’ /r — =g £
| |
I | | . |
nin | |
"\ \‘J rll v l ‘l{ ‘l i\f ‘7
| i WL | ) fl J" f|
| i ‘\J [ YW AR W NI, l | y U
i Il N, AW MMM‘! Mo W itl WY Poheremeermsniliet? ML
T ] T T T ] T y§ T T g T [ T T T % - r  F ® T X ¥ T'*’*""If T 8
8 7 6 5 4 2 1 ppm
Y | RSN { IS —_ —_ [ S— | SRS g e Lo
0.39 1.54 1.78 3.28 5.06 0.82 1.31
1.41 0.48 1.76 2.98 0.84 2.66

ouJ
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Thymidine in D20
standard

O
expd stdlh H3C
SAMPLE DEC. & VT /
date Apr 1 20039 dfrqg 300.145
solvent D20 dn H1 ,&
file exp dpwr 30 HO N
ACQUISITION dof 0 0]
sfrg 300.145 dm nnn
tn H1 dmm C
at 1.995 dmf 200
np 17984 PROCESSING HO
Sw 4506.5 wtfile
fb not used roc f R .
i . et usedq  thymidine authentic
tpwr 57
pw 4.5 werr sample
dl 1.000 wexp
i e 300-MHz 'H-NMR
ct 16 i
alock in [)2()
gain not used
GS
il n
in n
dp Y%
DISPLAY
sp 291.1
wp 2446.5
Vs 1863
sc 0
wce 250
hzmm 8..79
is 500.00
rFl 2148.1
rfp 1443.7
th 20
ins 1.000
nm cdc ph
|
|
|
1 il
| i
I I g W W T
9 6
1.00
1.05

~

31

ppm
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Fluorouridine boronate

PLC purified, 30mg
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0
expl stdlh F -
SAMPLE DEC. & VT
date Jul 4 2009 dfrqg 300.144 / NH
solvent CDC13 dn H1 ‘,£§
file exp dpwr 30 HO N
ACQUISITION dof 0 C) ()
sfrg 300.144 dm nnn
tn H1 dmm c
at 1.995 dmf 200
np 17984 PROCESSING
sw 4506.5 wtfile 0-B
fb not used proc ft ED
bs 4 fn not used
tpwr 57
pw 4.5 werr
di 1.000 wexp -
tof 0 whs I313b
nt 16 wnt
ct 16 300-MHz 'H-NMR
alock n
gain not used
FLAGS
i1 n
in n
dp v
DISPLAY
sp -177.4
wp 3313.8
VS 151
sc 0
wc 250
hzmm 13.26
is 82.22
rfil 751.2
rfp 0
th 4
ins 2.000
nm cdc ph
|
l
I — . - )
T T T T l"'[ 1 T ‘ T T T T - '_'T"'
10 9 8 7 3] =

(L
Y AJfI-’\in-IJ ¢

32

L [P

1
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0 ppm
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FUridine Boronic ester, Bll

exp3 s2pul = CD
SAMPLE DEC. & VT
date Jul 13 2009 dfrg 499.859 / NH
solvent CDC13 dn H1
file /net/worké6/da~ dpwr 43 HO N
ta/NMRC300/matteso~ dof 0 C) c)
n/Tommy_Kim_Folder~ dm nyy
/Uridine_B11/Furid~ dmm w
ine_BP_std.fid dmf 9940
ACQUISITION dseq
sfrg 160.377 dres 1.0 -
tn B11 homo n O B\
at 0.200 temp 22.0 (@)
np 10000 DECz2
sw 25000.0 dfrg2 0
fb 14000 dn2
bs 32 dpure 1 p-13b
tpwr 57 dof2 0
pw 5.5 dm2 n
d1 1.000 dmmz c 160-MHz 1'B-NMR
tof 7915.4 dmf2 9300
nt 1000 dseq2
ct 1000 dres2 1.0
alock n homo2 n
gain not used DEC3
FLAGS dfrgq3 0
il n dn3
in n dpwr3 3|
dp y dof3 0
hs nn dm3 n
DISPLAY dmm3 c
sp -9564.2 dmf3 9900
wp 24998.5 dseq3
Vs 664 dres3 1.0
sc 0 homo3 n
we 250 PROCESSING
hzmm 99.99 1b 7.80
is 500.00 wtfile
PRl 9565.7 proc ft
rfp 0 fn 32768
th 7 math f
ins 100.000
nm cdc ph werr
wexp
whs
wnt

31.322

A A s

A
P TR , i,
e Y %‘f"“&"”"‘""”‘«‘:ff«'"f“"vffn\.*hﬂf‘-if*»"Wr“‘-‘-ﬂw"mmw.ﬂwmm-.,‘.-.-\,.N‘\M»v'w‘mv-"""‘”ﬂl y
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35
o)
F. 5
/| NH Efr;
re
HO o N/&O L
I
o-B
o)
p-13b 1
282-MHz 1°F-NMR H
Hia
\“
i
I
\|‘
i
| , |
e
L
||
|
1._'_3'_' T r T T 1T | 171 T T 71T 1 | T LA A N RS ENN NN EN NN N BN ENEN A R R | rr- rrrfrrt1 1 r. T T — T 1 T T 7 T E T T T T 7T L] N "'T’iﬁ'—riﬁ_'if' -
-165.6 -165.8 -166.0 -166.2 -166.4 -166.6 -166.8 -167.0 -167.2 -167.4 -167.6 ppm
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36
IUridine
2nd fraction
after PLC
expl stdilh HO (0]
SAMPLE DEC. & VT C)
date Sep 2 2009 dfrg 300.144 N_<
solvent CDC13 dn H1 E
file exp dpwr 30 —
ACQUISITION dor 0 D=8 N\ NH
sfrg 300.144 dm nnn (@)
tn H1 dmm C
at 1.995 dmf 200 | (@]
np 17984 PROCESSING
Sw 4506.5 wtfile
Eb not used proc ft
s 4 fn not used
tpwr 57 a-13c
w 4.5 werr
51 1.000 wexp SOO'MHZ 1H'NMR
tof 0 wbs | |
nt 16 wnt |
ct 16 |
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -82.8
wp 3138.1
Vs 157
ol 0
wC 250
hzmm 12.56
is 129.66
rf 746.3 i
rfp 0 I
th 3 |
ins 1.000 |
nm cdc ph
|
|
|
|
|
|
|
|
|
|
h l q“ l
i i "o 1l |;!i|‘
. = SN | SN S VR ! I SRR 1 © | WO % o
_—‘ —— -1 T T -T L L —— T " - r. T 1 T T T | T -1 - q1 . T T T 1 T T L R L T T T T
10 9 8 7 6 5 a 3 2 1 ppm
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a-13c
75-MHz 13C-NMR
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IUridine
first fraction
after PLC | (@)
expl stdlh
SAMPLE DEC. & VT / NH
date Sep 1 2009 dfrg 300.144 /&
solvent CDC13 dn H1
file exp dpwr - 30 HO (®) N O
ACQUISITION dof 0
sfrg 300.144 dm nnn
tn HL dmm =
at 1.995 dmf 200
np 17984 PROCESSING 0-B
SwW 4506.5 wtfile \
fb not used proc Tz C)
bs 4 fn not used
tpwr 57
pw 4.5 werr i
dl 1.000 wexp [5130
tof 0 whbs
L -+ 300-MHz 'H-NMR
alock n
gain not used
FLAGS
il n
in n
dp 2
DISPLAY
sp =1:7.0 '8
wp 3165.8
Vs 157
sc 0
weC 250
hzmm 12.66
is 129.66
rfi 7479
rfp 0
th
ins 1.000 ]|
nm cdc ph
— ¥ g ¥ 5 B
|
w
A , I
B4 | COR e e
T " T‘AT ! e | T S i " S e =
9 8 6 q
— T { - | FR— Lf
1.00 1.00 2.03
0.99 1.02 12

==

/////’ FEA

J'U-’i'}fuqb"* | /”JqLl‘l»!-lﬂ’?ul\l‘EJJl‘U L%qu &‘1 l‘“uﬁilt, N

l‘ S

1
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Desilated cytidine boronate
HC1 salt
exp5 s2pul
SAMPLE SPECIAL F{() ()
date Oct 13 2009 temp not used
solvent CD30D gain not used C)
file exp spin not used N
ACQUISITION hst 0.008
SW 4803.1 pwso 9.800 i
at 1.998 alfa 20.000 O B\ \ /N
np 19192 FLAGS C)
fb not used il n
bs 4 in n
d1 1.000 dp v NH
nt 16 hs nn
ct 16 PROCESSING
TRANSMITTER E B not used
tn DISPLAY o-13d
sfrqg 300.145 sp -899.8
tof 1.3 wp 4803.1 i 1
tpwr 57 rfl 899.8 300-MHz 'H-NMR
4.900 rfp 0 &
DECOUPLER rp 62.3 in CDz0D
dn c13 1p -60.2
dof 0 PLOT
dm nnn  wc 250
dmm c sc 0
dpwr 39 vs 126
dmf 13100 th x5
ai cdc ph
|
|
|
| |
ll || J \NL__
[ L T 7 R Rt TN ) e [ T 7 e
12 10 8 6

40
NH,
Y
HO 0 N’&o
o-B
(0]
p-13d
|
’ 1
\
l
|
| ‘»
|
l»
|
|
;I
| ‘
\ ‘
| | I
[ il nt
; l‘\_‘a{ Ia\,‘“ Ji g_;“l‘»uk..__h Lcoe] _,w;_JLLh‘\ﬂqu "'flj'kl‘]w ‘*3:‘-1)‘4 \.Lll‘
————— T T T = | .
4 2 -0 =2 ppm
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3-DeoxyThymidine boronic acid

2nd batch ()
3D0_Thymidine_BOH_H |43(:
exp5 s2pul
I "NH
SAMPLE SPECIAL
date May 12 2009 temp not used HO N
solvent CD30D gain not used c) ()
file exp spin not used
ACQUISITION hst 0.008
Sw 4803.1 pwao 9.800
at 1.998 alfa 20.000
np 19192 FLAGS
b not used 11 n (HO),B p-14a
bs 4 in n
dl 1.000 dp y 300-MHz "H-NMR
nt 16 S nn .
ct 16 PROCESSING in CD;0D
TRANSMITTER fn not used
tn H1 DISPLAY
sfrq 300.145 sp 225.9
tof 1.3 wp 2440.4 |
tpwr 57 rfl 898.7
w 4.900 rfp 0
DECOUPLER rp 67.2
dn Ci3 1p -51.8
dof 0 PLOT
dm nnn  wc 250
dmm € 8¢ 0
dpwr 39 wvs 113
dmf 13100 th 3
ai cdc ph
W S AT
I
i ‘ |
!“ ! | I
A Ml Mol M
. R )L e ! v
— — ST | _“1_“‘T e E Eas I T —— = [ T
8 7 6 5 4
. e
1.04 1.05 1.13
1.00 1.07

41
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Thymidine boronic acid a in D20
After transesterification w/o acid
Pulse Sequence: s2pul ] 4 Bt oihodods
0 |0 St M NNNQO G ©
. i P
HC. | 7
Z//(NH |
HO o N’&O ‘
HO),B ;
(HOkB ¢ 140 |
300-MHz 'H-NMR =
(D;0) | | |
]
L: §§ § -t |
| v, w ®OOR
({ : ‘—2- » ;'3 § N B A )
Tf'ﬁ 19 1 o 2 I
f' N il Ee
| 1 33 4 |l
[ [ | |‘ ™ | \ ) J
‘ \ ‘ 1 1i N | ‘ ‘l//v
u | | 1’
i I | l | Il ‘M
1 w AR [ T 7
| a Mo i | 1.
| ] /) \ (l "\ 'fﬂw nJi\ NM t\\ )!lil"‘w
‘ 1B W '
J‘ M gL P .M/«AJ_J/ \\-»»-.,M/' uf/J AN o l‘wAN\a/ Ml N
1 T | T T — _>‘] T 1 T T RS i i | T T T T T ! T T ] i
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b-Thymidine boronic acid, 11B
o
exp3 s2pul =
SAMPLE DEC. & VT HsC. T
date Jul 13 2009 dfrg 499.861
solvent CD30D dn H1 / NH
file exp dpwr 43 ’& '
ACQUISITION dof 0
sfrg 160.377 dm nyy HO o N o
tn B11 dmm w
at 0.200 dmf 93940
np 10000 dseq
Sw 25000.0 dres 1.0
fb . 14000 homo n
bs 32  temp 22.0 (HO),B 14
tpwr 57 DEC2 . p-14a
W 5.5 dfrg2 0 1
H i 061 dno 160-MHz "B-NMR
tof 7915.4 dpwr2 1
nt 1000 dof2 0 (CD3OD) |
ct 672 dm2 n |
alock n  dmm2 C |
gain not used dmf2 9900
FLAGS dseq2
i1 n dres2 1.0 [
in n homo2 n
dp Y] DEC3 f
hs nn dfrg3 0
DISPLAY dn3 o
sp -9448.2 dpwr3 1 =
wp 24998.5 dof3 0 <
Vs 140 dm3 n !
sc 0 dmm3 c }
wc 250 dmf3 9300
hzmm 99.99 dseqg3
is 500.00 dres3 1.0
rfl 9449.8 homo3 n
rfp 0 PROCESSING
th 6 1b 7.80 |
ins 100.000 wtfile |
nm cdc ph proc ft |
fn 32768
math T
| -
werr
wexp
wbs
wnt
‘M
3 ’
<t
Q0
|
l
|
(
(1f
|
Hi1
‘ |
R
|
//\\ /
\\‘w%___\jww_/
IR A S [ A I o [ S SR el ot — T T T T T T T v J [ ! ! ' ! Tl ' I ‘
90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 ppmd
pud
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3-Deoxythymidine boronic acid O
in CD30H for 13C H (:
3
Archive directory: /export/home/kim/vnmrsys/data
Sample directory: 30D_Thymidine BOH_C_12May2009 / NH
File: CARBON ’&
HO N

Pulse Sequence: s2pul

(HOB  5.44a
75-MHz 13C-NMR
(CD50D)

~-138.844

152.473
110.329

~166.870

T T T T T T T T T T L L

160 140 120 100

T I S i e

\87.494

,87.587

— ]

80

62.866

| TN T () T R TN PR NS MR S Tt (Sacel Pk o o

MWWMWWMMWWWWWWWWWWWM MMW««M wmw

-.37.628

12.649

44
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45
|
3’-Deoxy-5-fluorouridine O
Stability test on 8/16/09 E
1300
expd4 stdlh / NH
SAMPLE DEC. & VT “£§
date Aug 16 2009 dfrg 300.145 HO O N 0
solvent D20 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 300.145 dm nnn HO).B |
tn H1 dmm c |
at 1.995 dmf 200 ( )2 [3"14b
n 17984 PROCESSING |
su 4506.5 wifile 300-MHz 'H-NMR
fb not used roc Tt
bs 4 gn not used ([)2C))
tpwr 57
pw 4.5 werr
dl 1.000 wexp
tof 0 whs
nt 16 wnt i
ct 16
alock n
gain not used
FLAGS
il n
in n |
dp v L
DISPLAY |
sp 175.3
wp 2687.7
Vs 11995
gC 0
weC 250
hzmm 10.75
is 409.58
rfil 707.4
rfp 0
th 4
ins 1.000

B e [TRSE. Oy S RS, o ) o
L.00 1.18 0.96 1.19
1.15 0.93 2.04
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FUridine boronic acid, 11B i
o
exp3 s2pul 0 =
SAMPLE DEC. & VT F 9
date Jul 13 2009 dfrqg 499.861 |
solvent CD30D dn H1
file exp dpwr 43 / NH
ACQUISITION dof 0 ’&
sfrq 160.377 dm nyy
tn B11l dmm W HO O N o)
at 0.200 dmf 9340
np . 10000 dseq
sw 25000.0 dres 1.0 B
fb 14000 homo n =
bs 32 tem 22.0 HO),B =
tpwr 57 g DEC2 ( )2 [3'14b 7
pw 5.5 dfrqz 0
d1 1.000 dn2 160-MHz "B-NMR
tof 7915.4 dpwr2 i CD OD
nt 1000 dof2 0
ct 128 dm2 n (CD;0D)
alock n dmm2 c
gain not used dmf2 3900
FLAGS dseq2
il n dres2 1.0
in n homo2 n
dp y DEC3
hs nn dfrq3 0
DISPLAY dn3
sp -9446.7 dpwr3 1
wp 24998.5 dof3 0
Vs 218 dm3 n
sc 0 dmm3 c
wC 250 dmf3 9900 [
hzmm 99.99 dseq3 [
is 500.00 dres3 1.0 [
rfl 9448.2 homo3 n . [
rfp 0 PROCESSING
th 6 1b 7.80
ins 100.000 wtfile
nm cdc ph proc ft
fn 32768
math f
werr [
wexp i
_ whs |
wnt 1
[
<
— o~ |
~ [¢] ‘
. i i
o 5 I
o «Q ‘
) ’ |
f
I
\['
| E
M | F
A |
/N | oA
£ I § i |
W, \ o 4 '
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HO o N’&

(HOB g q4p

75-MHz 13C-NMR
(CD40D)

220 . 200

—158.751
-158.404

149.5189

141.668
138.617

126.028

125.559

T N TR PR S R R AR

120

86.632

100

61.134

- 48.668
__48.382

36.518
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FUridine_BOH_F

Archive directory: /export/home/kim/vnmrsys/data
Sample directory: FUridine_BOHF_07Jul2009

Pulse Sequence: s2pul

F

I "NH

HO 0 N’&O
(HOLB 414 S
282-MHz 19F-NMR |

(CD50D)
|
|
|
\
|
|
I
|
b gttt oy sy Aty g i “w;xﬂqumqﬁwuﬁ%vy;}mﬁ;wﬁ@kxwﬂwFQ¢ﬁﬂfﬁ'f
T T T [ T T T i SR ) =¥ q 1" ¥ . “T_I'—_" T T ‘ T
-164 -165 -166 -167 -168 -169 -170 -171
3?:93
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3’-deoxyIodouridine boronic acid
a anomer
Archive directory: /export/home/kim/vnmrsys/data il
Sample directory: |
File: PROTON i
Pulse Sequence: s2pul HO
O
O :
N—4 |
|
(HO),B \ NH o i bl
A wWWwWLMm®mHmn ® o~
o) © " m m ® oo
0 ] T 1777
a-14¢ ! -
300-MHz '"H-NMR ‘ ‘
(CDZOD) | I !
i
i | “
=n |
o
@
i |
Il
[
’ | 1 |
| |
| -
Il I
i »
o ~
@ O n
w wmn .
© m
o (] =
; 22 7 4
o P o : 0 : |
222 v8 23 | “ 28
-} c.::. & "3 [N}
w v T T o 1 - '_‘
‘ ‘ s > | ; g
. ‘ i Qi
1 o
I
—_— o g — =z
| | I |
| i f
, |‘§l ” L b l
; i i M I -
A . J e Wbl Moo smnd Wl Memtd ps ot \
T ‘ T T T = T ;3 — NS NG| T 3 TEENRET [HEENENST ”‘hi*’ T T -1 -
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IUridine_aBOH_C
Archive directory: /export/home/kim/vnmrsys/data
Sample directory: IUridine_aBOH_C_12Sep2009 Bl
File: CARBON < -
=2 U; 0
Pulse Sequence: s2pul S
|
HO
O
O |
N—< f
(HO),B N NH
I O ‘
a-14c |
75-MHz 13C-NMR \
(CD30D) |
o o~
gy )
~ w
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1.849

3’-deoxyIodouridine boronic acid |
b anomer | (@)
|
exp5 s2pul |
SAMPLE SPECIAL / NH ‘
date Sep 11 2009 temp not used /& i
solvent CD30D gain not used |
file exp spin not used HO O N O
ACQUISITION hst 0.008 |
sw 4803.1 pwao 9.800 |
at 1.998 alfa 20.000
np 19192 FLAGS b A Na oo
fb not used il n (HO),B < © g0 0n
bs 4 in n < cv‘) ™ «T mmm
dl 1.000 dp y X
nt 16 hs nn '3 14c }j
ct 16 PROCESSING 1 %
TRANSMITTER fn not used 300-MHz "H-NMR ;
tn H1 DISPLAY |
sfrg 300.145 sp 466.3 (CD3OD)
tof 1.3 wp 2334.3
tpwr 57 rfl 1892.1 I
4.900 rfp 983.5 |
DECOUPLER rp 60.6
dn c13 1p -58.7
dof 0 PLOT |
dm nnn wc 250 | | |
dmm c sc 0 |
dpwr 39 vs 1567 |
dmf 13100 th 6 |
ai cdc ph |
[
~ @
% g Ba. | Be | L3
o - o
| b Graza22°23 28 | 2w
@ - . s OD .oOm . @ m . ® S
‘ LT < S e n e ‘ L ® || v
wn ‘ & m & ® | l | ™ &
‘ | 4 N
‘ RS \E" =
! | w o
| |
[ y’\ q
{ (| I [
| | ) |
I |
\ ‘ e
== i - ! — I;
| | 7
[
f || ‘ M ‘; J‘*
| | | I | I
Il \ ;
| I !’ i L!\ i |
\ | ' M Mhan
R i { }
Pt ! Mputspimialamprv e st oo okt ot e R et M" S PPTOIOY VAN PRI S WL W WM‘V Wmm Y
) R 7I* T - | " e F, W ‘ N © kg SN | T ' = ] e T —
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52

O — 0N =2
expd s2pul | 228 b4
SAMPLE SPECIAL 533 2
date Sep 11 2009 temp not used / NH \
solvent CD30D gain not used —’é§
file exp spin not used
ACQUISITION hst 0.008 HO o N O
sw 18867.9 pwlo 9.700
at 1.815 alfa 20.000
np 68492 FLAGS
fb 10400 i1l ” n HO B
bs 64 in n
di . 1.000 dp @ v (HO)2
nt 20000 hs : nn
ct 16448 PROCESSING p-14c
TRANSMITTER b 1.00
tn €13 fn not used 75-MHz 13C-NMR
sfrq 75.479 DISPLAY
tof 737.5 sp 773.9 (CD30OD)
tpwr 57 wp 1 12615.5
4.850 rfl 4741.5
DECOUPLER rfp | 3709.4
dn H1 rp 821
dof 0 1p -204.8
dm yyy PLOT
dmm W wcC 250
dpwr 37 sc | 0
dmf 9100 vs | 1057
th | 9
nm nJ ph b
1 ®
\ 3
m
e}
i F
2 : :
o~ | i
w M
o - g, i o
— ~ 5 /! <
(] | «© o ! v
3 | ~ © |
P 1 & ! 3
- ‘ w
[

]

|

, ' ;zhi
‘ i
| 1

[ I f |
10 w0 120 w0 a0 5 40 20 ppr

' ;
| : i T = 5 L N F AT 7 T T i DR § ! B
160 140 ppm
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After PLC, Cytidine boronic ester

fraction 4

CD30D:D20=2:1

Archive directory: /export/home/kim/vnmrsys/data
Sample directory:
File: PROTON

Pulse Seguence: s2pul

NH,
HO =
0 I N
)
N HO 0 N’&O
(HO),B LR
(HO),B
a-14d NH; p-14d
300-MHz 'H-NMR (CD3;0D:D,0 2:1)
| -
oo
[ /
,/’ /( /'/ //‘,: ///i
| :} . 1
| | A J i!
f JJ!‘ [' ‘ ‘ il i’}L‘ (1"
'“‘ J) JE\ DS M»\MJ‘;/’ :‘«VLW | - r'l‘),']‘ ‘JJ}\(J‘
9 8 74 6
o‘ 46 2.10 0.24.90
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Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: BnoCCCIBpinlh—1-19-07_19Jdan2007
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13 PhCH,0O 0
Ambient temperature 4
Mercury-300BB "nmrc300" E{
Cl o™
Relax. delay 1.000 sec
Pulse 45.0 degrees o o 16
Acg. time 1.998 sec? @ ~ ©
Width 4803.1 Hzo @ QN & & 300-MHz "H-NMR
16 repetitiqn@ 9 & -~~~
OBSERVE mg—* 00 .1 5@1 MHz
DATA PROGESSTNG ™ P
FT size 32758 ///c///
Total time 0 ,. sec
<
wn <
m <
. m
~
ll\
-
~
™
~
[ |
|
i
T T R R PSS T T =g T T
7 ' 6 5
15.28 8.

Il
"i

UJ} | ; , WJU{UA“L,J"W b

—

3

PR, . 1
1.384
//—1.365
_1.330
1.296

J—

17.01

WL \LJJ

54
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55

Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: BnOCH2CHOBnBpinlH_26Jan2007
File: PROTON

|
{
|
|

Pulse Seguence: s2pul

Solvent: CDC13 H,CO

Ambient temperature

Mercury-=300BB "nmrc300"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time |1.998 sec

(0] O

Width 4803.1 Hz
4 repetitions E; |
OBSERVE H1, 300.1422818 MHz \
DATA PROCESSING .
g PhCH,O o~
0

FT size 32768
Total time min, 13 sec 17

300-MHz '"H-NMR

7 6 5 4 3 2 1 -0 ppm

18.16 12.59 0.66 32.58
5.47 15.35 12.:51 2.68
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Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: BnOCCOPMBBF3Cs—1H_27Feb2007-14:43:09

File: PROTON

Pulse Seguence: s2pul

Solvent: CD30D
Ambient temperature
Mercury—-300BB "nmrc300"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.998 sec

Width 4803.1 Hz

4 repetitions
OBSERVE H1, 300.1434648 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 13 sec

-7.318
4—-7.313

.7.341

7.290
—If 85N
6.849

6.826

HyCO

0
4>—BF3— Cs*
PhCH,0
18

300-MHz TH-NMR
(CD40D)

At
—3.762

<
i (=]
I ™
™
‘ i
i
21 -
= 2
- =
™
o
f e 1
'} N, w It
i aB B |
‘ | W
e " |
¥ | |
a i
= | |
‘i
"
M
f |
W ‘
( \\
-~ N oe e o o | T L
‘ T T
4.5 4.0 .5

56

ppm

56



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

T

Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: DSM3-21-07CD30D13C_21Mar2007

File: CARBON

Pulse Sequence: s2pul

Solvent: CD30D
Ambient temperature
Mercury-300BB ‘'“nmrc300"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.812 sec
width 17006.8 Hz

256 repetitions
OBSERVE C13,

Power 37 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 13 min, 9 sec

129.627
—128.100
—127.729

12T . 227

r S

130

75.4711162 MHz
DECOUPLE H1, 300.1449643 MHz

120

113.294

—_—

110

100

HsCO

0
J—BFS- Cs*
PhCH,O
18

75-MHz 3C-NMR

(CD50D)

90 80

74.315

T

72.520

70

T

48.663

-54.419

Sl S e s

60

48.092

—-48.374

N |
WMMWA#MWWWWWWWMWMWWWWWMM

50

57
o 0
ek
|
5
i
e L e ]
40 30 ppm
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Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: DSM3-21-07CD30D19F_21Mar2007 H3CO
File: FLUORINE
Pulse Sequence: s2pul

Solvent: CD30D

Ambient temperature
Mercury-300BB "nmrc300"

Relax. delay 1.500 sec
Pulse 30.0 degrees

_JJ}_‘BF3_(:S+
e}
Acg. time 0.300 sec ~
width 64935.1 Hz 9 PhCH,0

16 repetitions e

OBSERVE F19, 282.4171351 MHz b

DATA PROCESSING !

Li broadeni .5 H |

1250 oasse 1 1E M | 282-MHz 19F-NMR
Total time 0 min, 31 sec (CD OD)

3

-154.JJ4

" hf, '\WM\WM 'M w uwmﬁﬂww!%wwq h”}r, JNM]«, ’“h‘ ﬂWf\ “M”M@'M ! fukuiuu N NJ J

i J’W"’ *'n'wan MR WA
-142 | -taE eldE T

ITII(‘ T o R |
-146 —148 -150 -152 —154 -156 -158 ppm
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STANDARD 1H OBSERVE

Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: BnOCC(OPMB)B+PD1H_03Apr2007

File: PROTON

Pulse Sequence: s2pul

Solvent: CDCI13
Ambient temperature
Mercury—300BB '“nmrc300"

H,CO

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.998 sec

Width 4803.1 Hz

4 repetitions

OBSERVE H1, 300.1422879 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 13 sec

300-MHz 'H-NMR

O

PhCHZOf

19

0

s

B

0

{t

il

Y

|

|

i, __Nhl“".‘ _}J‘.llh\_r L )JU

|

LY

1

|
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13C OBSERVE

HaCO

Archive directory: /export/home/matteson/vnmrsys/data
Sample directory: BnOCC(OPMB)B+PD13C_03Apr2007

File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-300BB '"nmrc300"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.812 sec

Width 17006.8 Hz

512 repetitions
OBSERVE C13, 75.4708183 MHz
DECOUPLE H1, 300.1437817 MHz
Power 37 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 26 min, 19 sec

129.716

131.271

159.254

~--138.808

" . A,

Q  Oo_»
D
PhCH,O 0

19
75-MHz 3C-NMR

128.444

cemon e 127.935
— e 3793858

127:591

—.78.447
77 .787
77.361
~-76.935
73.434
72.416
~-71.818

86.769

A —) R | MM A

51.303

55.485

-39.640

38,299
35.589

~-28.850
~——27.316

_26.697

24.263
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61
HsCO

Q O
e
PhCH,O 0

19°
DEPT NMR

CH3 carbons

1

CH2 carbons

CH carbons

_
AT

all protonated carbons

B i
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62
B -BFUdR stability at 37 °C

8.000 T

7.000 [

6. 000

5. 000
| og2

4. 000 —*—RPM
AUCY —~=— 594RPM

3000 | 10%RPM

20%RPM

| |——NaQl pH=5

2. 000 ——NaCl pH=3
| |[——pBs

1. 000 —— 10%PBS

O' m 1 1 1 1 1 1 ]
0 10 20 30 40 50 60 70

hrs
AUC = area under curve, integrated HPLC signal. RPM is RPMI-1640, 10%RPM is 10% bovine fetal

serum/90% RPMI-1640, PBS is phosphate, BFUdR is 3-14b.
Half life of f-BFUAR in different conditions at 37 C

condition T1/2 (hrs) RPMI y = —0.0747x + 6,612
R2 = 0.9983
RPMI pH=7. 4 13. 4 G¥FBS-RPUI y = -0,0564x + 6.6142
R2 = 0.9933
5 % FBS-RPMI pH=7.4 170 10%FBS-RPMT y = 0. 0556x + B. 5915
R2 = 0.9973
10 % FBS-RPMI pH=7. 4 18.0 20%FBS-RPHI y = —0.04B5x + 6, 6214
R2 = 0.9976
20 % FBS-REMI pi1.4 20.6 150mM Nacl ph=5 | y = —0.0185x + 6.4973
150 mM Nacl pH=5 54. 1 - nem
150Mn Nacl pH=3 | stable
150 mM Nacl pH=3 stable
PBS y = —0.0545x + 6. 5508
PBS pH=T7.4 18.3 R2 = 0.9861
10%FBS-PBS y = -0.0506x + 6. 5668

10 % FBS-PBS pH=7.4

19.8

R2 = 0.997
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FUGR on HepG2 in RPM for 3 days BFUGR on HepB2 in RPM for 3 days
CCS0= 0. O04uM CCS0= Q. O7SUM
20T
120 1w
1© 19 fold 8
80 % of ot
gfﬁ;rng 60 groving > |
40 ~
0 + + 20
0 L 1 L 1 1 J 0
0 Q@ 00 006 008 01 012 0 Gz 04 06 QB 1 12
FUGR conc. uM BFUR conc. uM
B -BFUdR in 10% RPMI
hrs  FU% FUAR% B -BFUdR% In 63 hrs, about 5% B-BFUdR
was converted into FUdR,
0 4.6 8.0 92.4 which might explain the
4 10.9 6.5 83.6 phenomenon that the
20 45.3 6.9 47.8 cytotoxicity of B-BFUdR is
bout 5% of FUdR.
42 9.3 7.6 23.0 about 5% o
63 81.7 7.7 10. 5

BFUdR is B-14b, FU is 5-fluorouracil, FUdR is 5-fluoro-2”-deoxyuridine.

B -BFUAR stability B -BFUAR in 10 % RPM
8 00 [ ——RPM 12. 00 [
; gg % = 10%RPM 1000 [, 4—s—
& 5 | FBs B 00
log2 4.00 | 'ﬁf: 6.00 ja—t—a—u— *
AUC% 300 | 400  |—*FU
2.00 | \‘
100 | 2.00 I | —s—FlR
0.00 : ' . 0.00 .
100 © 50 1}0 150 0 50 100 150
hrs hrs
O
F
NH
B -BFUdR | RPMI 10 % RPMI FBS ﬁko
T1/2 o A
(hrs) 14.1 |18.3 28 L

CoHy2BFNLOg

B-BFUdR
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a-BdThd stability a-BdThd in 10 % RPM
[ P —— 1200 T
B e & 1000 |
5T 8.0 3 »——+—1
log2 4 1 |~ RPM log2 i
AUCY3 | |-=— 10%RPM ac B0 T [——#
2r FBS 400 [ |=12
1r 200 F a-BdThd
O U. w 1 1 ]
0 50 100 150 0 50 100 150
hrs hrs
HO H
a —BdThd RPMI |10 % RPMI FBS 0
H
T1/2(hrs) |72.5 |454.5 769. 2 Ho B ol
o
il
HN
0
CioHi1sBNzOg
a-BdThd
BdThd is 14a, Thd is thymidine.
B -BdThd stability B-BdThd in 10 % RPM
7§ 12.00 [
g [ 1000 |
g.00
logd 4 | 0g2
Au3 |~ Al &0
7 | |7 106RPM 4,00
| p 2.00
U . L ; am |
0 50 100 150 0 50 100 150
hfs h[s
)
B -BdThd |RPMI 10 % RPMI |FBS \ﬁLNH
T1/2 L s
(hrs) 21.8 61.3 192. 3 HO. '
8]
e
C_‘QH'HBNZOG
8-BdThd
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BIUdR is 14c, IUdR is 5-iodo-2"-deoxyuridine.

a-Bl UdR stability a-BUdR in 10 % RPM
——RPM 10
—— |0%RPM g {g(:*”‘ o
\‘\ S ‘\\
o 8 log2 6 i ey
b AC 4 |~ # T
\.\ 5 [+ a-BUR
\‘ #2 L ]
, 0
v
- " - 0 50 100 150
e hrs
HO
o) H
a-BIUdR |RPMI |10 % RPMI |FBS K
T1/2(hrs) |15.5 |22.6 28.3 Ho" %o’
Ul
HN |
(o]
CgH12BIN,Og
a-BIUAR

B -B UdR stability B-BIUR in 10 % RPM
BL = 10kRPM Py b
41 log2 © e —p
002 51 A 4
ALICY —+—
0 ~— 5 |1 UdR?
20 oN @ o e :
-4+ 0 20 40 0 80
hrs hrs
O
B-BIUdR |RPMI |10 % RPMI  |FBS I\f‘\/t'
T1/2(hrs) |6.4 |[9.7 17.5 N0
HO
(8]
H H
Ho" P oH!
CaH12BIN;0q
B-BIUdR
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a /B -BdCyd stability a /B -BdCyd in 10 % RPM
8 12
7 : 10 L“‘“——Hc‘k.
of o[
log2 7 | | og2 6t
AR5+ [——RPM ALC 4| ~*cytosine?
21 [ 10U , | L_—*—a/ -Bdlyd
0 ' : 0 ' : -
0 50 100 150 0 50 100 150
hrs hrs
NH,
a/B-BdCyd |RPMI |10 % RPMI |FBS -
T1/2 (hrs)  |51.8  |138.9  |400.0 . s
O
Ho Bt
CoHy4BN,Os
a/B-BdCyd
BdCyd is 14d.
Stability of the compounds at 37 C
' 10 % RPMI FBS
18.3 27,3
454.5 769. 2
61..3 192.3
226 | 283
9.7 17.5
138.9 400.0
625.0 166. 7
stable
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