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1. Additional concentration-dependence studies
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Figure S1: Concentration-dependence studies of 5'-C-linked malonates 9 and 10. Digestion of
the phosphorylated oligonucleotide (0.8 pmol, 80 nM) after incubation with SNMI1A
(25 fmol, 2.5 nM) and nucleosides 9 or 10 (1000-1 uM) or thymidine (T) (1 mM) for 60 min at
37 °C, analysed by denaturing PAGE. SNM1A was preincubated with the modified
nucleoside for 5 min at 37 °C prior to the addition of the substrate. nt = nucleotides.
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Figure S2: Concentration-dependence studies of 5’-N-linked malonate 15. Digestion of the
phosphorylated oligonucleotide (0.8 pmol, 80 nM) after incubation with SNM1A (25 fmol,
2.5nM) and nucleosides 15 (1000-1 uM) or thymidine (T) (1 mM) for 60 min at 37 °C,
analysed by denaturing PAGE. SNM1A was preincubated with the modified nucleoside for
5 min at 37 °C prior to the addition of the substrate. nt = nucleotides.
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Figure S3: Concentration-dependence studies of 3’-N-linked malonates 27 and 28. Digestion
of the phosphorylated oligonucleotide (0.8 pmol, 80 nM) after incubation with SNM1A
(25 fmol, 2.5 nM) and nucleosides 27 or 28 (1000-1 uM) or thymidine (T) (1 mM) for 60 min at

37 °C, analysed by denaturing PAGE. SNM1A was preincubated with the modified
nucleoside for 5 min at 37 °C prior to the addition of the substrate. nt = nucleotides.
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Figure S4: Concentration-dependence of dinucleosides 34-36. Digestion of the
phosphorylated oligonucleotide (0.8 pmol, 80 nM) after incubation with SNM1A (25 fmol,
2.5nM) and nucleosides 34-36 (1000-1 uM) or thymidine (T) (1 mM) for 60 min at 37 °C,
analysed by denaturing PAGE. SNM1A was preincubated with the modified nucleoside for
5 min at 37 °C prior to the addition of the substrate. nt = nucleotides.



2. 'H and *C NMR spectra

3’-O-(tert-Butyldimethylsilyl)-5’-deoxy-5"-iodothymidine (4)
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N-Benzyloxymethyl-3’-O-(tert-butyldimethylsilyl)-5’-deoxy-5"-iodothymidine (5)

IH NMR (400 MHz, CDCL)
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5’-yl) benzyl
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C-(N3-Benzyloxymethyl-3'-O-(tert-butyldimethylsilyl)-5"-deoxythym

methyl malonate (6)

1H NMR (600 MHz, CDCL)
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C-(N3-Benzyloxymethyl-5'-deoxythymidin-5’-yl) benzyl methyl malonate (7)

H NMR (400 MHz, acetone-ds)
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C-(5’-Deoxythymidin-5'-yl) malonic acid monomethyl ester (8)

H NMR (600 MHz, DMSO-de)
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13C NMR (150 MHz, DMSO-ds)
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C-(5’-Deoxythymidin-5'-yl) disodium malonate (10):

H NMR (600 MHz, D:0)
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C-(5’-deoxythymidin-5’-yl) sodium N-hydroxymalonamide (11):

1H NMR (600 MHz, D:0)
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N-(5’-Deoxythymidin-5'-yl) amido methyl malonate (13)

H NMR (600 MHz, DMSO-de)
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N-(5’-Deoxythymidin-5'-yl) amido sodium malonate (14):

1IH NMR (400 MHz, D:0)
NO_O g gg § g sy
\ifo fl v RYAYA
HN
W o N [e]
OH
14

———2.428
2312

—1.892

1 10 9 8 7 6 5 a4 2 ppm
LI LRI
S - Sl I+ ol |- o o
13C NMR (100 MHz, D:0)
qes & & 2 gr = 229 8
SR 3 & = o < - 8 SN -
W I Vo T I
T T T T T T T T T T T T T T T T 4 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

14



N-(5’-Deoxythymidin-5'-yl) amido N-hydroxymalonamide (15)

H NMR (600 MHz, DMSO-de)
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1-[5"-O-(4,4'-Dimethoxytrityl)-2’-deoxy-p-D-furanosyl]lthymine (17):

H NMR (400 MHz, DMSO-de)
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1-[5"-O-(4,4’-dimethoxytrityl)-3’-O-mesyl-2’-deoxy-p-D-furanosyl]thymine (18):

H NMR (400 MHz, acetone-ds)
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3’-Deoxy-2’,3’-didehydro-5"-O-(4,4'-dimethoxytrityl)-N3>-methylthymidine (20)

H NMR (600 MHz, acetone-ds)
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5’-0-(4,4'-Dimethoxytrityl)-N3-methyl thymidine (23):

H NMR (400 MHz, acetone-ds)
13C NMR (100 MHz, acetone-ds)
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3’-Amino-3’-deoxythymidine (25):

H NMR (400 MHz, DMSO-de)
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N-(3’-Deoxythymidin-3’-yl) amido methyl malonamide (26):

H NMR (400 MHz, DMSO-de)
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N-(3’-Deoxythymidin-3’-yl) amido sodium malonamide (27):

H NMR (600 MHz, DMSO-de)
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N-(3’-Deoxythymidin-3’-yl) amido N-hydroxymalonamide (28):

H NMR (600 MHz, DMSO-de)
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C-(3’-O-(tert-Butyldimethylsilyl-5’-deoxy-N°-hydroxymethyl)thymidin-5'-yl) malonic acid

monomethyl ester (29):
H NMR (600 MHz, acetone-ds)
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3’-Amino-3’-deoxy-5"-O-(4,4’-dimethoxytrityl)thymidine (31):

H NMR (400 MHz, acetone-ds)
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13C NMR (151 MHz, acetone-ds)
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5’-yD)-N-(3’-deoxy-5"-O-(4,4'-

in-
do methyl malonate (32)

.

i

C-(3’-O-(tert-Butyldimethylsilyl)-5'-deoxythym

3’-yl) ami

1mn-,

i

dimethoxytrityl)thym

H NMR (600 MHz, acetone-ds)
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5’-yl) amido

1n-

i

3’-yD-C-(5’-deoxythym

imn-

i

N-(3’-Deoxy-5-O-(4,4’-dimethoxytrityl)thym

methyl malonate (33)

H NMR (600 MHz, acetone-ds)
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13C NMR (151 MHz, acetone-ds)
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N-(3’-Deoxythymidin-3’-yl)-C-(5"-deoxythymidin-5’-yl) amido methyl malonate (34)

H NMR (400 MHz, DMSO-de)

ppm

06"

N \GL
8c’L

:

og's
0 Rse
£8°0

©
<
=

4
-l

L)
-l

SIS
i b
e

5
ﬁ
il e

<
©
N

‘j

6
o|N
alS
Sl

~ [0
Nl
ol

-
o
-

ﬁ%
Sl
-l

N
@«
o

ﬁ
e
-

fo
€0
o

11
ﬁ
)

|

s
©
o

13C NMR (100 MHz, DMSO-ds)
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N-(3’-Deoxythymidin-3’-yl)-C-(5"-deoxythymidin-5"-yl) amido sodium malonate (35)

H NMR (600 MHz, CD:OD)
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5’-yl) amido N-hydroxy malonamide

mn-

i

3’-yl)-C-(5’-deoxythym:

1n-,

i

N-(3’-Deoxythym

(36)

H NMR (600 MHz, DMSO-ds)
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