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TH- and 3C NMR Spectra of compound 3¢
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TH- and 3C NMR Spectra of compound 4b

e
L=
.n. =
Feri
=]
=
LI'E
#I'T =
=t
[=
S
[=
L1
=
=
() 001 L =
e —
I
Z
@) pd T -
O Fen
O e
I\ < 5
o LS
I I _ L2
1l 13
_—_— —
=
=l
T T T T T T T T T T T T T T T T T T T T T T T T T T
L STHYTETCTITOTAT T LTOTISIFIEITI IO 6080 L009080 FOEDTOL0
Bs—xh:h—ﬂ

— 0000

wsT

~Zo0sz

e
Tt
lmm.:.m
- EEEE

oy
—iory
i

68T
~Zo06+

TUEs
~Zpes

Tss

e

£35S

LS

505

fll's

L9908

=309

-1H

— 6T ¢

X : parts per

HO—, OH

/O

OH

HO

4b

=]

£o

1LR'BE
OB0'EE
06T 6
0056
DIL8E
0T6'6E
[ira N

19
=HT

— OELPL
—) 1

___66E'SR
= fsEom

— Rl

— 50 IF1

—u _._wm
|§.§m

8

13C

per

sS4



TH- and 3C NMR Spectra of compound 4¢
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TH- and 3C NMR Spectra of compound 4d
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TH- and '3C NMR Spectra of compound 5a
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TH- 'H COSY and 'H-3C HMQC Spectra of compound 5a
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'H- and 3C NMR Spectra of compound 5b
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TH- and 3C NMR Spectra of compound 5¢
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'H- and 3C NMR Spectra of compound 5d



|L Lo — 0000 Fo
e
S __swu
e
oo (=]
p FS 90z
10¢ LT .
10°¢ fe oot Fe  leese
J N~ 6eFT b 080 '6E
HIST — BT BE
ST Fe 20056t
F W0l
= 0T6'68
113 " oze o \eTlOp
—— e Fs
o e =
e Lary F2
— 880 i Amﬂ.v —FOB'E9
il m Uy .
/Eﬁ. -m. —lee'ss
= L8Cr s
Fe IE¥ ¥ - — TS
Fg —zstis
: veg's —_THH
r|l.eo.n.||1ﬂcu~ - huﬁﬁw m
(=] ' e,
— e [ e
© Nwos
=)
3
(=
™~ =
ES _uzzon
LSS & S *T - ©
=]
Fe NIA =
L] -
Z T
T © @) 8
o) — LS
o) S 4
© = T © —9ewsEl
© = ) \ 'S
O O =
= //S\O O ES _ towost
= e & o
F2 :
P R T )
LS
260 = col ES _ ssooid
- — 98£I m. - .m.
=
. . { " EARPAF T T T T T T T T T T T T T T T R
AR ag b BIOSI0LI0 910 STOFI0 £10 210 [1'0 10 600 800 LO0 900 SO0 $H0 €00 T00 100 0
oupUngE oumpungR

S12

TH- and 3C NMR Spectra of compound 6a
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'H- and 3C NMR Spectra of compound 6d
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TH- and 3C NMR Spectra of compound 7b
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TH-TH COSY and 'H-3C HMBC Spectra of compound 7b

o z pt
é' C'I\H‘ - g C-20H a Pl
Lo ﬁj
o4
ﬂ_
<=3
Lol
<3
-
_— f
23 s -
- - = ny
: am - -
o] . —
w a= <
-
~ P
L
X
~
* 1
2] s (531
=3
é [-]
S.G
3 28
- L) L i iJ ) T L ) L) T i U U T T i U T Ll L L T i T U L) L) J J T Ly U L T ) iJ L) T U T
65646362616059585756555453525.1504948474645444342414039383.736353433323.13.02 1.0 20 30 40 54
X : parts per Mallion : 1H |pbund:
" 02'Olf§;—sn CoR - C2H
=3 c1’ \ C-1*0H] C-1"H
3 8 s |'3
§ = - =
Lo el
o‘_
= [}
o
&
q-
g -
=
=2
%- - - 4 -
o .
&3 L3 t D L1
- e C
8_
= - . -
=
2-
e
E-
<
E.
Yo
= ¥ . o e
2o
B ¢ -
i3
is °
” T T T 1) T T T
80 70 60 50 40 30 20
X : parts per Million : |H

518



TH- and '3C NMR Spectra of compound 7¢
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'H- and 3C NMR Spectra of compound 7d
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TH- and '3C NMR Spectra of compound 8a
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TH- and 3C NMR Spectra of compound 8b

FO'E

[0
LLED

f0E

HO—, OH
_0

0T

= SERD
¥l
el

19571

OH

H3CH,CH,COCO

8b

T

Fa TN69L1
el 06TT

LL._.JLL_..IJL__‘_

LOET

#

B0

060

20

&0

qET
06+T
= ’
Fo .\ww:
06+ €

= a5t
=Zz19¢
Loot
Fe ﬂﬁqw
SOt

e a
L A %yt
FS T Nosr
955
_Locs
BN

= WS
Fe / LSL'S

HLS

70

— UL

oSl 0¥l Ol 0Tl 011 0l

1]

g

oL

0%

0%

or

T
[1)3

T
0T

o1
BEEEH

— 66T

X : part per Million - 1H

=]
=
=]
=
Fa
=
F&a
=
— [
=
R
=
—3 s
e
Tis
L
=)
T @) 38
N m =]
@] Z T 15
_ (@] =
o FE
I \ Ne]
O © £ S
) o) E
I % 8
&) e
N -
T g i
=]
) £
T
Q o
< —t (5
=
Fg
=
3=
T T T T T T T T T T T
I 0l &0 20 L L] 0 i £ To o
U pUNGE

J— A |
T 08l
— 196l

00F St
1L8°8E
08061
0676t
00568
LU
016'68
0T

JR— ]
— P

_—E8rSL
—tIELL

__foI
—086's8

—B05 601

Y

S22



TH- and 3C NMR Spectra of compound 2a-2b
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Table: Optimisation of reaction condition for biocatalytic transformation of tetrahydroxy
nucleosides 4a-d to monoacetylated products Sa-d

Entry | Substrates | Acylating agents Lipases Solvents Time (h) Temp. (°C) | Product yield
1. 4a Vinyl acetate Lipozyme® TL IM THF 12 40/ 451 Sa 95
2. 4a Vinyl acetate Lipozyme® TL IM MeCN 12 40/ 459 5a 72
3. 4a Vinyl acetate Lipozyme® TL IM DIPE 24 40/45/50* | No reaction _
4. 4a Vinyl acetate Lipozyme® TL IM DMSO 24 40/45/50* | No reaction B
5. 4a Vinyl acetate Lipozyme® TL IM DMF 24 40/45/50* | No reaction B
6. 4a Acetic anhydride Lipozyme® TL IM THF 12 45 mixture 90
7. 4a Acetic anhydride Lipozyme® TL IM MeCN 12 45 mixture 82
8. 4a Vinyl acetate Novozyme®-435 THF 12 45 mixture 89
9. 4a Vinyl acetate Novozyme®-435 MeCN 12 45 mixture 76
10. 4a Acetic anhydride Novozyme®-435 THF 12 45 mixture 92
11. 4a Acetic anhydride Novozyme®-435 MeCN 12 45 mixture 74
12. 4b Vinyl acetate Lipozyme® TL IM THF 13 45 5b 89
13. 4c Vinyl acetate Lipozyme® TL IM THF 14 45 5c 90
14. 4d Vinyl acetate Lipozyme® TL IM THF 16 45 5d 88

 These reactions were carried out at both 40 and 45 °C, better result was obtained at 45 °C.

* The reaction was carried out at 40, 45 and 50 °C. None of the reaction led to formation of

product.

S24




Synthesis of 5'-O-methanesulfonyl-4'-C-methanesulfonyloxymethyl-$-D-
xylofuranosylthymidine

A solution of nucleoside 4a (1.0 mmol) and methanesulfonyl chloride (2.2 mmol) in
anhydrous pyridine (10 mL) was stirred at -10 °C under nitrogen atmosphere for 4 h. On
completion, the reaction mixture was poured over ice-cold 10 % aqueous hydrochloric acid
solution (50 mL) and the product was extracted with EtOAc (3 x 50 mL). The combined
organic phase was washed with saturated NaHCO; (2 x 100 mL) solution and dried over
anhydrous Na,SO,4. The solvent was removed under reduced pressure and residue thus
obtained was purified by silica gel column chromatography using MeOH in CHCI; as
gradient solvent to afford the 5'-O-methanesulfonyl-4'-C-methanesulfonyloxymethyl-f-D-
xylofuranosylthymidine in 70 % as white sticky solid. R,= 0.5 (10 % MeOH in CHCl;); 'H
NMR (DMSO-dg, 400 MHz): 6 11.40 (1H, brs), 7.62 (1H, s), 6.08 (1H, d, J = 4.4 Hz), 5.88
(1H, d, J=5.2 Hz), 5.85 (1H, d, J = 6.8 Hz), 447 (1H, d, J = 11.2 Hz), 4.36-4.16 (5H, m),
3.24 (3H, s), 3.23 (3H, s), 1.78 (3H, s); 3C NMR (DMSO-d¢, 100.6 MHz): J 163.85, 150.84,
136.08, 110.28, 85.34, 80.95, 76.27, 75.03, 69.22, 69.00, 36.64, 36.59, 11.98; HRMS (ESI):
found m/z 467.0388 ([M+Na]"), calcd. for [C;3H,0N,O;;S,+Na]" 467.0401.

S25



TH- and 3C NMR Spectra of dimesylatednucleoside
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Synthesis of tricyclic nucleoside

A solution of 5'-O-methanesulfonyl-4'-C-methanesulfonyloxymethyl-f-D-

xylofuranosylthymidine (1.0 mmol) and 2M NaOH in dioxane/water mixture (1:1, 15 mL)
was stirred at 0-25 °C for 1 h. On completion of the reaction (analytical TLC), the solvents
were removed under reduced pressure. The residue thus obtained was purified by silica gel
column chromatography using MeOH in CHCI; as a gradient solvent to afford tricyclic
nucleoside as white sticky solid in 57 % yield. R,= 0.6 (10 % MeOH in CHCl3); 'H NMR
(DMSO-dg, 400 MHz): 6 11.40 (1H, brs), 7.90 (1H, s), 6.13 (1H, d, /= 3.6 Hz), 4.88 (1H, s),
4.59 (1H,d,J="7.6 Hz), 4.52 (1H, d, J=4.0 Hz), 4.18 (1H, d, J= 7.6 Hz), 3.52 (2H, s), 1.80
(3H, s); 3C NMR (DMSO-ds, 100.6 MHz): 6 163.69, 150.91, 136.52, 110.20, 93.71, 90.96,
88.99, 79.02, 75.45, 60.99, 12.26; HRMS (ESI): found m/z 253.0816 ([M+H]"), calcd. for
[C11H12N,Os+H]* 253.0819.
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