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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of InCl; in D,0
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of Yb(OTf); in D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of CeCl; in D,O
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of DBU (1.0 equiv.) in D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of EtN; (1.0 equiv.) in D,0
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!H NMR of the recation between D-(+)- ribose and malononitrile in presence of pridine (1.0 equiv.) in

D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of NaOMe (1.0 equiv.) in

D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of K,CO; (1.0 equiv.) in D,O
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of NaHCO; (1.0 equiv.) in

D,0
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!H NMR of the recation between D-(+)- ribose and malononitrile in presence of 10 mol% Et;N after 4 h in

D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of 5 mol% Et;N after 4 h in

D,0
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% CsCO; after 4 h

in Dzo
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'H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% K;PO, after 4 h

in Dzo
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!H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% NaO‘Bu after 4

hin D,0
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!H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% Me;N after 4 h

in Dzo
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% Et;N after 4 h in

MeOD
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'H NMR Spectra of compound 7a
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1H NMR Spectra of compound 9a
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13C NMR Spectra of compound 9a
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'H NMR Spectra of compound 10a
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!H NMR Spectra of compound 12a
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3C NMR Spectra of compound 12a

86"

88

Zs’

LO
L8

9L"
o B

88"

9% "

z9
.mm/
@@W
=
.2\

60T—
LTT—

ErT—

Po9T—

CN

CH

MNH;

[\

HZ,

HO

80

T
100

T
120

T
140

T
160

T
180

T
200

13



'H NMR Spectra of compound 13a
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13C NMR Spectra of compound 14a

0% 09
56719
mm.om//
NF.Q@M/
GET69-)
TL TL—
82" 2L
0% “Zi.
96°ZL
€718
ZT°00T—

99'60T—
Fe"9TT—

LO"CFPT—

9% " FOT—

OH

HO

OH

I
Qe

oH

CN

HO

RHy

0 ppm

70 60 50 40 30 20 10

80

15



'H NMR Spectra of compound 15a
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'H NMR Spectra of compound 16a
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'H NMR Spectra of compound 7c
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1H NMR Spectra of compound 9c
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13C NMR Spectra of compound 9c
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'H NMR Spectra of compound 10c
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'H NMR Spectra of compound 12c
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!H NMR Spectra of compound 13c (MeOD-D4)
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'H NMR Spectra of compound 14c
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H NMR Spectra of compound 15c¢
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'H NMR Spectra of compound 16c

€1z €
0FZ° €
AAARS
Wi ds
Z87°¢€ s
L6Z°€
G0€'€ -
LEE"E ?
GlLE"€E ”
LLE'E ﬂ
66E°€ |t
|

0.5 ppm

1.0

15

2.0

25
OH

[=]
b

S0 € , 50T mm.mw
0£y "€ | le JTTz 1567
GeEv € j : .

zop c-¥ o m@//
g8k ¢
106" €
vZG- €
LGG'€ 80 1 €e' 18
G9G°¢ . G L2 06
PLG"E B — = LT 67 20T
98G- ¢ It 9L 90T/
866" ¢ . |
ST9°€ e o Fa
929°¢ z p
LE9 € e, o L
0ZL"€ -3 J |
QEL"E e ) j =TT
ZvL'€
LbL €]
ooL ¢l o5
L9L €]
S0 74
750" 7
TL0" ]
zov v ”
88% " ¥4 r
zzL vl
Zvv 9l | F

HO

T
3.0

i

gL 0F"SL—
T9° 6L

. S5

i
(=]
—

jte
—
—

4.5

5.0

6.0

Z8 TP T—

T
6.5

HO QO
HO
13C NMR Spectra of compound 16c¢

¢S T9T—
8T 69T —

OH
H
7.0

8.5

9.0

25

70 60 50 40 30 20 10 0 Ppm

80

160 150 140 130 120 110 100 90

210 200 190 180 170




'H NMR Spectra of compound 18
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'H NMR Spectra of intermediate Ill
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DEPT-135 Spectra of intermediate Il
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0O after 20 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0 after 60 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0O after 80 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol%) in D,0 after 100 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0O after 120 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0O after 140 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol%) in D,0 after 160 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0O after 180 m
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!H NMR of the recation between D-(+)- ribose, malononitrile with Et;N (15 mol% ) in D,0 after 4 h
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'H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,0 after 20 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,0 after 40 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,0 after 60 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,0 after 80 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,O after 100 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,O after 120 m
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'H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,0 after 140
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D,O after 180 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol% ) in D,0 after 20
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1H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol% ) in D,0 after 60
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'H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol%) in D,O after100
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'H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol%) in D,0 after140
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'H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol%) in D,0 after160
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'H NMR of the recation between D-(+)- ribose, malononitrile with K,CO; (15 mol%) in D,0 after180
minu

80¢€ "

-
£ <
2Z5°¢€ - .u..

.2 L ‘% LOG"
625°€ o .
e o o 128

| N 626"
8¥G € | La o

< ] [ Fe c 6ES”
T9G" € , R ey
6LG "€ - K ooc
885 €1 - S i
866G ¢, E  |sc
ot 5 3 o

. = £r9"
679" € 2 9 cco-
G559 € X g
p99°€ -3 s c89
£89°¢ M 3 CT "
€TL"€ ! La Q2 cgL”
ZzL € — " oo & geL”
PGL E—F = y .m 6LL" y
L8L"E = B R c LgiL” -
mom.mN l o 908" -
678" € = L =<E2T g 128
800" F ol T 628"
910" ¥ Q re" —
920" F —= 3 =C08'¢ S z58"
820" ¥ _ ‘= 800" i
850" ¥ _—— e a 920
990" ¥ ° <+ 620

: a 850"
0961 5 £ sie
ZL6" b —J by S O0F
£86°F ol e——s 2 60L

. © A
066 F 8 wwm.
100G . c .
600G g 2
£8€°G ®  C8E

. 10
16€°G Lo o oe-
T0%'G o

yTE
° £
[T
(]
s
2
I
-

43

2.0 15 1.0 ppm

25

4.5 4.0 3.5 3.0

5.0

7.5 7.0 6.5 6.0 5.5

8.0




!H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 20 m
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1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,O after 40 m
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!H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 60 m
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'H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 80 m
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'H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 100 m

188"
8466°
G8¢G-°
ZLS”
16s”
v09-
F19°
619"
9%9 "’
g9’
VLo
689"
869"
oTL”
oeL”
ScL-”
ogL”
6€L"
E9L”
68L"
96L"
1e8”
8€8”
LTO"
Ge0”
670"
L90O"
LLST
G8G°
Les+
666"
9L6"
766"
¢ro-
810"
9¢0”
Geg”
VPIv®

OO ONOONDNDNDNDNNDNDONDONNON

it ',f'}{‘,‘l\_ \

ppm

8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0

8.5

1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 120 m
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'H NMR spectrum of between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D,0 after 140 m
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