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H-NMR and 13C-NMR spectra of all new compounds are provided below

IH-NMR spectrum of 2,3,5-tri-O-benzoyl-1-O-benzyl- B-D-ribofuranoside 2

13C-NMR spectrum of 2,3,5-tri-O-benzoyl-1-O-benzyl- B-D-ribofuranoside 2

IH-NMR spectrum of 1-O-benzyl- B-D-ribofuranoside 3

13C-NMR spectrum of 1-O-benzyl- B-D-ribofuranoside 3

IH-NMR spectrum of 1-O-benzyl-5-O-tert-butyldimethylsilyl-  B-D-ribofuranoside 4 a

I3C-NMR spectrum of 1-O-benzyl-5-O-tert-butyldimethylsilyl-  B-D-ribofuranoside 4 a

IH-NMR spectrum of 1-O-benzyl-5-O-tert-butyldimethylsilyl-  B-D-ribofuranoside 4 B

1I3C-NMR spectrum of 1-O-benzyl-5-O-tert-butyldimethylsilyl-  B-D-ribofuranoside 4 B

IH-NMR spectrum of 1-O-benzyl-2,3-O-bis(methylcarbonate)-5-O-tert-buty  Idimethylsilyl- B-D-ribofuranoside 5a
13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(methylcarbonate)-5-O-tert-buty  Idimethylsilyl- B-D-ribofuranoside 5a
IH-NMR spectrum of 1-O-benzyl-2,3-0-bis(ethylcarbonate)-5-O-tert-butyl  dimethylsilyl- B-D-ribofuranoside 5b
13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(ethylcarbonate)-5-O-tert-butyl  dimethylsilyl- B-D-ribofuranoside 5b
IH-NMR spectrum of 1-O-benzyl-2,3-O-bis(isobutylcarbonate)-5-O-tert-bu  tyldimethylsilyl- B-D-ribofuranoside 5¢
13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(isobutylcarbonate)-5-O-tert-bu  tyldimethylsilyl- B-D-ribofuranoside 5c¢
IH-NMR spectrum of 1-O-benzyl-2,3-O-carbonate-5-O-tert-butyldimethylsi  lyl- 8-D-ribofuranoside 5d

13C-NMR spectrum of 1-O-benzyl-2,3-O-carbonate-5-O-tert-butyldimethylsi  lyl- 8-D-ribofuranoside 5d

IH-NMR spectrum of 1-O-benzyl-2,3-0O-bis(methylcarbonate)- B-D-ribofuranoside 7a

13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(methylcarbonate)- B-D-ribofuranoside 7a

IH-NMR spectrum of 1-O-benzyl-2,3-O-bis(ethylcarbonate)- B-D-ribofuranoside 7b

13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(ethylcarbonate)- B-D-ribofuranoside 7b

IH-NMR spectrum of 1-O-benzyl-2,3-O-bis(isobutylcarbonate)-  B-D-ribofuranoside 7¢

13C-NMR spectrum of 1-O-benzyl-2,3-O-bis(isobutylcarbonate)-  B-D-ribofuranoside 7¢

IH-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(methylca  rbonate)- B-D-ribofuranoside 9a
13C-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(methylca  rbonate)- B-D-ribofuranoside 9a
IH-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(ethylcar  bonate)- 8-D-ribofuranoside 9b
13C-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(ethylcar  bonate)- B-D-ribofuranoside 9b
IH-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(isobutyl  carbonate)- B8-D-ribofuranoside 9¢
13C-NMR spectrum of 5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(isobutyl ~ carbonate)- B-D-ribofuranoside 9c¢c
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IH-NMR spectrum of 5-O-dibenzylphosphate-2,3-O-carbonate- B-D-ribofuranose 9d p.31
13C-NMR spectrum of 5-O-dibenzylphosphate-2,3-O-carbonate- B-D-ribofuranose 9d p.32
IH-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-meth  ylcarbonate- a-D-ribofuranoside 10a p.33
13C-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-meth  ylcarbonate- a-D-ribofuranoside 10a p.34
1H-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-ethy  Icarbonate- a-D-ribofuranoside 10b p.35
13C-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-ethy  Icarbonate- a-D-ribofuranoside 10b p.36
IH-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-isob  utylcarbonate- a-D-ribofuranoside 10c p.37
13C-NMR spectrum of 5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-isob  utylcarbonate- a-D-ribofuranoside 10c p.38
IH-NMR spectrum of 5-O-phosphate-1-O-benzyl-2,3-O-bis(methylcarbonate)  -B-D-ribofuranoside 12a p.39
13C-NMR spectrum of 5-O-phosphate-1-O-benzyl-2,3-O-bis(methylcarbonate)  -B-D-ribofuranoside 12a p.40
IH-NMR spectrum of 5-O-phosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-  B-D-ribofuranoside 12b p.41
13C-NMR spectrum of 5-O-phosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-  B-D-ribofuranoside 12b p.42
IH-NMR spectrum of 5-O-phosphate-1,2-O-carbonate-3-O-methylcarbonate-  B-D-ribofuranoside 15a p.43
13C-NMR spectrum of 5-O-phosphate-1,2-O-carbonate-3-O-methylcarbonate-  B-D-ribofuranoside 15a p.44
IH-NMR spectrum of 5-O-phosphate-2,3-O-bis(ethylcarbonate)-D-ribofuran  oside 13b and 5-O-phosphate-1,2-O-carbonate-

3-O-ethylcarbonate- B-D-ribofuranoside 15b p.45
13C-NMR spectrum of 5-O-phosphate-2,3-O-bis(ethylcarbonate)-D-ribofuran  oside 13b and 5-O-phosphate-1,2-O-carbonate-

3-O-ethylcarbonate- B-D-ribofuranoside 15b p.46
IH-NMR spectrum of 5-O-phosphate-1,2-O-carbonate-3-O-isobutylcarbonate  -B-D-ribofuranoside 15c¢ p.47
13C-NMR spectrum of 5-O-phosphate-1,2-O-carbonate-3-O-isobutylcarbonate  -B-D-ribofuranoside 15c p.48
IH-NMR spectrum of 5-O-phosphate-2,3-O-carbonate- B-D-ribofuranose 11d p.49
13C-NMR spectrum of 5-O-phosphate-2,3-O-carbonate- B-D-ribofuranose 11d p.50
IH-NMR spectrum of 2',3'-O-carbonate-ADP-ribose 13d + 1',2’-O-carbonat  e-ADP-riboside 13e p.51
13C-NMR spectrum of 2’,3'-O-carbonate-ADP-ribose 13d + 1',2’-O-carbonat  e-ADP-riboside 13e p.52
IH-NMR spectrum of 1’,2'-O-carbonate-3’-O-methylcarbonate-ADP-ribofura  noside 16a p.53
13C-NMR spectrum of 1’,2’-O-carbonate-3’-O-methylcarbonate-ADP-ribofura  noside 16a p.54
IH-NMR spectrum of 1’,2'-O-carbonate-3’-O-ethylcarbonate-ADP-ribofuran  oside 16b p.55
13C-NMR spectrum of 1’,2’-O-carbonate-3’-O-ethylcarbonate-ADP-ribofuran  oside 16b p.56
IH-NMR spectrum of 1',2’-O-carbonate-3’-O-isobutylcarbonate-ADP-ribofu ~ ranoside 16¢ p.57
13C-NMR spectrum of 1’,2’-O-carbonate-3’-O-isobutylcarbonate-ADP-ribofu  ranoside 16¢ p.58
IH-NMR spectrum of 1'-O-benzyl-2’,3’-O-bis(ethylcarbonate)-ADP-ribofur  anoside 17b p.59

13C-NMR spectrum of 1'-O-benzyl-2’,3'-O-bis(ethylcarbonate)-ADP-ribofur ~ anoside 17b p.60
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2,3,5-tri-O-benzoyl-1-O-benzyl-B-D-ribofuranoside 2: *H-NMR
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2,3,5-tri-O-benzoyl-1-O-benzyl-B-D-ribofuranoside 2: 13C-NMR
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1-O-benzyl-B-D-ribofuranoside 3: 'H-NMR
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1-O-benzyl-B-D-ribofuranoside 3: 13C-NMR
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1-O-benzyl-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 4a: *H-NMR
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1-O-benzyl-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 4a: 13C-NMR
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1-O-benzyl-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 4B: *H-NMR
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1-O-benzyl-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 48: **C-NMR
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1-O-benzyl-2,3-O-bis(methylcarbonate)-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 5a: *H-NMR
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1-O-benzyl-2,3-O-bis(methylcarbonate)-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 5a: **C-NMR
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1-O-benzyl-2,3-O-bis(ethylcarbonate)-5-O-tert-butyldimethylsilyl-3-D-ribofuranoside 5b: *H-NMR
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1-O-benzyl-2,3-0-bis(ethylcarbonate)-5-O-tert-butyldimethylsilyl-B-D-ribofuranoside 5b: 13C-NMR
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1-O-benzyl-2,3-0-bis(isobutylcarbonate)-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 5c: *H-NMR
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1-O-benzyl-2,3-0-bis(isobutylcarbonate)-5-O-tert-butyldimethylsilyl-3-D-ribofuranoside 5c: **C-NMR
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1-O-benzyl-2,3-0O-carbonate-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 5d: *H-NMR
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1-O-benzyl-2,3-0O-carbonate-5-O-tert-butyldimethylsilyl-8-D-ribofuranoside 5d: **C-NMR
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1-O-benzyl-2,3-0O-bis(methylcarbonate)-B-D-ribofuranoside 7a: *H-NMR
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1-O-benzyl-2,3-0O-bis(methylcarbonate)-B-D-ribofuranoside 7a: *3C-NMR
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1-O-benzyl-2,3-0-bis(ethylcarbonate)-B-D-ribofuranoside 7b: 3C-NMR
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1-O-benzyl-2,3-0-bis(isobutylcarbonate)-B-D-ribofuranoside 7c: *H-NMR
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1-O-benzyl-2,3-0-bis(isobutylcarbonate)-B-D-ribofuranoside 7c: 3C-NMR
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5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(methylcarbonate)-B-D-ribofuranoside 9a: *H-NMR
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5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(methylcarbonate)-B-D-ribofuranoside 9a: *C-NMR
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5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-B8-D-ribofuranoside 9b: *H-NMR
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5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-B8-D-ribofuranoside 9b: 13C-NMR
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5-O-dibenzylphosphate-1-O-benzyl-2,3-O-bis(isobutylcarbonate)-B-D-ribofuranoside 9c¢: *H-NMR
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5-O-dibenzylphosphate-2,3-O-carbonate-B-D-ribofuranose 9d: H-NMR
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5-O-dibenzylphosphate-2,3-O-carbonate-B-D-ribofuranose 9d: 13C-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-methylcarbonate-a-D-ribofuranoside 10a: *H-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-methylcarbonate-a-D-ribofuranoside 10a: *H-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-ethylcarbonate-a-D-ribofuranoside 10b: *H-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-ethylcarbonate-a-D-ribofuranoside 10b: 3C-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-isobutylcarbonate-a-D-ribofuranoside 10c: *H-NMR
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5-O-dibenzylphosphate-1,2-O-isopropylidene-3-O-isobutylcarbonate-a-D-ribofuranoside 10c: 3C-NMR
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5-0O-phosphate-1-O-benzyl-2,3-O-bis(methylcarbonate)-B-D-ribofuranoside 12a: H-NMR
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5-O-phosphate-1-O-benzyl-2,3-0O-bis(methylcarbonate)-B-D-ribofuranoside 12a: **C-NMR
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5-0O-phosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-B-D-ribofuranoside 12b: *H-NMR
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5-O-phosphate-1-O-benzyl-2,3-O-bis(ethylcarbonate)-B-D-ribofuranoside 12b: *3C-NMR
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5-O-phosphate-1,2-O-carbonate-3-O-methylcarbonate-B-D-ribofuranoside 15a: *H-NMR
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5-O-phosphate-1,2-O-carbonate-3-O-methylcarbonate-B-D-ribofuranoside 15a: **C-NMR
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5-O-phosphate-2,3-O-bis(ethylcarbonate)-D-ribofuranoside 13b in a- (A) and 3- (B) form,
and 5-O-phosphate-1,2-O-carbonate-3-O-ethylcarbonate-B-D-ribofuranoside 15b: 'H-NMR
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5-0O-phosphate-2,3-O-bis(ethylcarbonate)-D-ribofuranoside 13b in a- (A) and - (B) form,
and 5-O-phosphate-1,2-O-carbonate-3-O-ethylcarbonate-B-D-ribofuranoside 15b: 13C-NMR
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5-0O-phosphate-1,2-O-carbonate-3-O-isobutylcarbonate-B-D-ribofuranoside 15¢: *H-NMR
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5-O-phosphate-1,2-O-carbonate-3-O-isobutylcarbonate-B-D-ribofuranoside 15¢: 13C-NMR
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5-0O-phosphate-2,3-O-carbonate-B-D-ribofuranose 11d: *H-NMR
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5-O-phosphate-2,3-O-carbonate-g-D-ribofuranose 11d: HSQC
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2',3’-0O-carbonate-ADP-ribose 13d (a- and B-anomers) + 1’,2’-O-carbonate-ADP-riboside 13e: 'H-NMR
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2',3’-0O-carbonate-ADP-ribose 13d (a- and B-anomers) + 1’,2’-O-carbonate-ADP-ribofuraside 13e: 13C-NMR
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1’,2’-O-carbonate-3’-O-methylcarbonate-ADP-ribofuranoside 16a: *H-NMR
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1’,2’-O-carbonate-3’-O-methylcarbonate-ADP-ribofuranoside 16a: 13C-NMR

— O O — o N N

o = O [e] M n O o ™ NN Mm—=mn o

N bn - [« m O e} o O o — @ < < O

o OV o (o] — O ~N o O N N LN o

¥ S ® S v oo = Qo K~ Hf oo o

Es RN Yy 29 S &8 R RSB 8838 A3 40

Ll ol I
35
30
25
20

!

15
10
5
-0
-5
[ B4

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

1’,2’-O-carbonate-3’-O-ethylcarbonate-ADP-ribofuranoside 16b: *H-NMR
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1’,2’-O-carbonate-3’-O-isobutylcarbonate-ADP-ribofuranoside 16c: *H-NMR
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1’,2’-O-carbonate-3’-O-isobutylcarbonate-ADP-ribofuranoside 16c: *C-NMR
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1'-O-benzyl-2’,3'-O-bis(ethylcarbonate)-ADP-ribofuranoside 17b: *H-NMR
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1'-O-benzyl-2’,3'-O-bis(ethylcarbonate)-ADP-ribofuranoside 17b: *H-NMR
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