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Table 1. Chemical shift value of S and N-type locked and frozen nucleoside (CD;0OD)

Entry Compound 1’ 2’ 3’ 4 5a’ 52> 5b’ 5b” H5 H6

6a’ 6a”
1 (U 1) 6.33 4.04 497 - 365 374 442 474 567 7.60
2 (UM, 1) 595 433 436 468 445 @ ---- 3.72 397 572 7.95
3 (UF, 1) 574 437 494 429 377 375 -- - 606 7.96
4 *UF, 1V) 583 442 49 437 395 392 --- - 5.70 7.65

Table 2. *Jun *H NMR coupling constant of S and N-type locked and frozen nucleoside

Entry Compound 1’2" 2’3" 3’4 4% 4’5” 5a’sa” 5b’5b” 2°F 3’F 4'F 56
(5’6a’) (5’6a’’) (6’aba’’)

1 D) 739 461 - - - 1244 796 - - - 80
2 (UN 1) 34 181 418 489 69 63 904 - e e 8.1
3 (U, ) 771 45 076 265 30 120 - 234 544 271 808
4 (‘UF, 1IvV) 101 101 25 592 619 117 - 136 547 3663 8.09
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'H NMR (CDCl; 200MHz) Compound 2
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'H NMR (CDCl; 200MHz) Compound 3
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'H NMR (CDCl; 200MHz) Compound 4
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'H NMR (CDCl; 200MHz) Compound 5
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'H NMR (CDCl; 200MHz) Compound 6
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'H NMR (CDCl; 200MHz) Compound 7
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' H NMR (CDCls;, 200MHz) Compound 10a
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' H NMR (CDCls, 200MHz) Compound 10b
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NOESY NMR (CD;OD, 400MHz)Compound (U° I)
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NOESY NMR (CD;OD, 400MHz)Compound ("UF 111)
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HRMS spectrum of Compound 2
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HRMS spectrum of Compound 4
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HRMS spectrum of Compound 6
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HRMS spectrum of Compound

10a
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3P NMR (CDCl;, 50MHz) Amidite reagent:
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3P NMR (CDCls, 50MHz) Compound 8
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' P NMR (CDCl;, 50MHz) Compound 11a
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3 p NMR (CDCls, 50MHz) Compound 11b
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HPLC chromatograms of purified synthesized 2’-oligomers
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07| 2DNAXUR-1d
200
G 100
iz
]
-1
hs 50 hs 00 125 '
Ilinutes
Pealkk Ret.Time (min) Width 1.2 Peak Area (counis) Resuli()
No (sec)
1 FO53 143 4042004 100.0000
4042004 100.0000
2’DNA-"U-1s
150+ -
100+
G
:=. —
= a0
0 _—’\lh\—-—'—"‘_
-
hs 50 hs 00 25
Dlirntes
Pealkk Ret. Time (min) Width1/2 Peals Area (counts) Resuli ()
Ne (sec)
1 7072 147 2053475 1000000
2055475 100.0000
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7 | 2’DNA-UF-1d
50 h
g
% 25
__-___.__.—,_.—'—'_'_'_ _'_._._'_'_‘_‘_‘_‘_‘_‘_—
D_
-2l
hs 50 hs 00 2.5 !
Iylivates
Peak Ret. Time (min) Width 1/2 Peak Arvea (counts) Resuli()
Mo (sec)
1 7334 145 21028 100.0000
921028 100.0000
0.040
0.030
] 2’DNA-U"-1d2
2 0020
0.010
0.000
; e e —_— - —————————
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-"UF-1d2 10.495 639262 100.00 38116
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0.040-
2'DNA-U®-1d2
0.030
2 0.020]
0.010
0.000
000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-U>-1d2 10.512 575826 100.00 37111
1 2’DNA-2
1.00
0.80
2 1
< 0.607
0.407]
0.207]
OIOO:HH\HHM"‘\HH\HHM"‘\HH\HHM"‘\HH\HH\""\HH\HH\HH\HH\HH
000 100 200 300 400 500 600 700 800 900 1000 11.00 1200 1300 1400 1500 16.00 17.04
Minutes
Name Retention Time Area % Area Height
1| 2’'DNA-2 12.737 | 12002211 100.00 1252638
0.081
] » N
0,06 2’DNA-U"-2s
2 0.04—:
o.oz—:
0.001 ~—I
000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600  17.04
Minutes
Name Retention Time Area % Area Height
1] 2’DNA-UN-2s 11.527 617781 100.00 70686



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

0.08]
0.06 2’DNA-UM-2d
2 0.04]
0.02—:
0.001
000 100 200 300 400 500 600 700 800 900 1000 11.00 1200 1300 1400 1500 1600  17.04
Minutes
Name Retention Time Area % Area Height
1] 2’ DNA-UY-2d 11631 737416 100.00 71396
0.040
oos0] | 2’DNA-US-2s
2 0.020]
0.010]
0.000
000 100 200 300 400 500 600 700 800 900 1000 11.00 1200 1300 1400 1500 1600  17.04
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-US-2s 13.082 391008 100.00 35787
0.030] 2'DNA-U®-2d
0.020]
5 1
<( 4
0.0101
0'00&7“"\““\"“\““\““\““\““\‘“‘\“"\““\""\““\““\““\““\““\““
000 100 200 300 400 500 600 700 800 900 1000 11.00 1200 13.00 1400 1500 16.00 17.04
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-U-2d 13.203 330838 100.00 29326
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0.040
0.0301 -
] 2’DNA-'U"-2s
2 o.ozcr:
0.010]
0.000+———
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 000 1000 1100 1200 1300 1400  15.4
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-U"-2s 10.652 561657 100.00 32767
0.0301
1 2’DNA-"U"-2d
5 0.020
0.0101
0.0001
000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minutes
Name Retention Time Area % Area Height
1| 2’DNA-"U™-2d 10.868 506319 100.00 32470
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MALDI-TOF mass spectrum of 2’DNA-1

Voyager Spec #1=>NR(2.00)[BP = 5362.8, 3211]
250 5362 7487 az113
| |
! C.‘-‘J oka :
- | ——-— e =z 72 !
o Calculated Mass= 5364 I
™ Observed mass= 5362 |
- i
| |
' i
|
|
|
|
|
|
|
I
2ea1. 6013 |
| |
| |
I |
.a.__.JJu A “ L "ul“ i, bl —
3400.8 5000.2 5500.6 8001.0
Mass (miz)
FALZ'DNA-1Ta_0003 dat
Acquited: 20:05.00, Aprl 08, 2010
’ N
MALDI-TOF mass spectrum of 2’DNA-U"-1s
Voyager Spec #1=>AdvBC(32,0.5,0.1)=>NR(2.00)[BP = 5381.8, 2105]
100 ra?a.w pela- i
% Calculated Mass= 5377 |‘
| Observed mass= 5376 I
70
60 |
[ |
= |
£ ’ .
* |
a0 ' 'i ‘
'. 5426.05 ‘
a0 |
E;::ﬂ{: |
204 o 410,48
P4 pazs7e
33| |
104 l ! ggﬂﬁsma.oﬂ ‘
I =i 1 ——— .=‘j.. Ve PR — P— TN | - Y ..L_)'\ w‘\_Lt»uo: K!,J L)Z:_‘g%‘: e ]
1890.0” T zsena N B 3999.8 ) 5000.2 ) 6000.6 700120
Mass (miz)
FAL A2 DNAS-18-7_0003 dat
Acquired: 16:27:00, Fabruary 18, 2010
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MALDI-TOF mass spectrum of 2’DNA-U"-1d

Voyager Spec #1[BP = 5381.4, 522]

6391.3627 522.0

w1 Calculated Mass= 5391 ‘ !

| psaanor Observed Mass= 5391

% Intensity
g

| 2606,3839

B63, 3600
s3alzzsy 6205 4887
i Pt

20
|
i
679.3003  1280.3521 24002207

10
3840088

:‘:‘ |
il Il.ml.-._.” 11T T | Y | A AP T ;‘.J,‘nla PPN A {1 T u...\.E.(-.;&_.illl,urf.mz‘Tf_.,h,.b|..thl.dlilsd£gmu pllahed g b oy

8001.0
Fov.0 2239.4

Mass (m/z)

FA A2DNAS-1d b_000S dat
Acoulred: 14:04:00, April 22, 2010

MALDI-TOF mass spectrum of 2’DNA-U®-1s

Spectrum Report
Final - Shots 400 - MAYURAOS8102009; Run #46; Label 119
100-
R689.6887(R704,5108) 1042.2|
(5380.1563(R513.5117) ‘
80 ‘
70 Calculated Mass= 5377
60
Observed mass= 5380
&0 15392 6689(R1207,541) i
“ ‘
301
20 J
10 ]2713.2441(&5377,51 1) J | ‘
19990 3s064  seiss " 7a21.2 = 8228.6 110380 -
Mass (miz)
[ura'dAAY URACE1 02009 Label 118 Run # 46 Page 1 a0 e
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MALDI-TOF mass spectrum of 2’DNA-U>-1d

Voyager Spec #1=>AdvBC(32,0.5.0.1)=>NR(2.00)[BP = 5383.0, 1572]

Calculated Mass= 5391

Observed Mass= 5393

% Intensity

30 |
3498.86

I4732. 22
|
| !

f

!
10

o S S s =
999.0 2199.4 3389.8 4600.2 .

Mass (m/z)

FAM-Z'DNATD-3_0001.dat
Acquired: 16:10:00, February 15, 2010

|
- 20 | }szs.
] | "

_\-: A-NJL-J-JLHJ-_-'A., Y T B S | B .-.,LJ..;-”'L' I“_A sl g .a.tu,'-'-““k.'E ‘J\"m I.,'ﬂ i, |

5393.85

MALDI-TOF mass spectrum of 2’DNA-*U"-1s

[P——— Spectrum Report
Final - Shots 500 - ISER; Run #33; Label E10

2881 .6545(R352,511680)

& 5365.9487(R489,.52534)

Calculated Mass= 5368

Observed Mass= 5365

|'27o1 3057(R423,5109)

o | )

2719.8865(R505,524)

. M
gE 3206.4

04 .6143(R501,5183)

52!
Al

5.3208(R502,574)
W,

4264 5112(R426,524)
4416.8

5.0 5627.2 ~ es3re
Mass (miz)

HSER Label E10 Run # 33 Page 1

5222.0

8048.0

TA2/2010 3:37:28 PM
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MALDI-TOF mass spectrum of 2’ DNA-"U"-1d

TOF/TOF™ Linear Spec #1=>NR(2.00)[BP = 2689.7, 113]
168 2690.2493
i 113.2
%0
Calculated Mass= 5372
86 5374.4346
70/ Observed Mass=5374 |
wl 1
| | !
& |
8 so !
E
]
40
- ; |
£ f 1
i | it
204 ]
‘ 2383.?01% i
, | i i
10 M} l !i i
£ L il
Gt _%,{‘w é“w—’\mw.‘.,,,v, e }'1 Ji
{oss 3004 T Tases sowa T TT"core 7024
VALABIGHT 4.720 Mass (miz)
’ rn F
MALDI-TOF mass spectrum of 2’DNA-'U"-1s
Spectrum Report
Final - Shots 400 - MAY 2010; Label P18
100, Calculated Mass= 5368 £300.5186(RE47,E178) 2osad
201
{ Observed Mass=5366
80 '!
7O
26887 . 4400(RA7E,5447)
&0 ]
50
ao]
%6 f-,zs?.ma:mqosa,su )
" H: H347.5952{539|.315J
20
| | 5404 8548(R4197,510)
630.8176(R2702,521) %1 6572(R2862.510)
10 1002 5638(R3140,512) PETA.OT2T(RO269,518) ..)'j |
1272 2345(R7070,510) EnB.SDBﬁ(I’lB?:Qz_SIE} i / \
benm ) 23520130051 M
$99.0 . " zmos.2 T asiia T 6417.6 82238 10030.0
Mass (miz)
Page 1 B26/2010 2:20:589 PM

byurahasY 2010 Label P18 Run # 14
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MALDI-TOF mass spectrum of 2’DNA-"U"-1d

% Intensity
3

'
DL \A_DDO4dat o DR
Acquired: 17:52:00, March 11, 2010

20

554.03814.45
42 24

&e

B el —

Voyager Spec #1=>AdvBC(32,0.5,0.1)=>NR(2.00)=>NR(2.00)=>CT[BP = 5372.0, 96085]
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2680.00

177522 218447

17504 ’ ' 3099.8
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7001.0

MALDI-TOF mass spectrum of 2’DNA-U>-1d2
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Printed: 13:05, April 09, 2012
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MALDI-TOF mass spectrum of 2’DNA-"U"-1d2

TOF/TOF™ Linear Spec #1=>SM5=>NR(2.00)[BP = 2689.3, 125]
100 2688.9224
1249
20
= Calculated Mass= 5372
70
e Observed Mass= 5373
z
é s0
40
30
5373.7861
20 |
1
10 Ji
foos 3004 4009 5014 B 6019 7024
VL ANELEVEN_2. T2D i
b
MAVLDI-TOF mass spectrum of 2’DNA-2
Voyager Spec #1[BP = 5368.1, 5161]
— 5368.0788 5161.0
. |
Boi |
; Calculated Mass= 5369
B8O
!
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60
.
*
40 2684,7638
a0
20
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499.0 1999.4 3499.8 5000.2 6500.8 8001.0
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MALDI-TOF mass spectrum of 2’ DNA-U"-2s

Spectrum Report
Final - Shots 400 - MAYURADS042010; Label L10
100 5385 T4RG(RA0TSE,523) 6333
%0 Calculated Mass= 5383
BOI
. Observed Mass=5386
70
&0 2606.3086(R1165,537) 5374 6802(RE761,536)
50 5307.2817(R4845,522)
40
30
zoi 5416.4458(R4712,513)
10 W 2T14.3743(RE752,511)
1840 30992(R9249.512) \
ol Y L I ST D7 . Y, O
899.0 2805.2 4811.4 6417.6 ' 8221.8 10030.0
Mass (miz)
mayufaiMAYURADSOMZ010 Labal L10 Run # 23 Page 1 S/25/2010 2112:00 PM

MALDI-TOF mass spectrum of 2’DNA-UN-2d
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MALDI-TOF mass spectrum of 2’DNA-U>-2s

TOFITOF™ Linear Spec #1=>NR(2.00)[BP = 2695.1, 1547]
100 .2535.3010 -
546.9
oo
80+
] Calculated Mass= 5383
e L
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Mass (miz)
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MALDI-TOF mass spectrum of 2’DNA-U>-2d
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Acquired: 16.38.00, February 15, 2010
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MALDI-TOF mass spectrum of 2’DNA-"U"-2s

Spectrum Report
Final - Shots 500 - IISER; Run #80; Label F4
100—i 12141
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MALDI-TOF mass spectrum of 2’DNA-"U"-1d with deletion of the
2’terminal Adenosine-5’-phosphate.

Voyager Spec #1=>NF1.0=>NF1.0=>NF1.0[BF = 5058.7, 2595]
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MALDI-TOF mass spectrum of 2’DNA-"U"-1d with deletion of the
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MALDI-TOF mass spectrum of 2’DNA-U"-1s with deletion of the
2’terminal Adenosine-5’phosphate.

Voyvager Spec #1=>NF1_0[BP = 2534.9, 4059]

= Calculated Mass= 5063
| Observed Mass=5064
——_—— s372.6
S - -
MALDI-TOF mass spectrum of 2’DNA-U"-1s with deletion of the
2’terminal Adenosine-5’phosphate.
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g o
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S-40



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

Representative UV-melting of single-stranded 2’DNA-U®-1s,
complementary single-stranded RNA1 and 2’DNA-U®-1s:RNA1
complex.
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UV-Melting Plots

UV-melting plots of complexes of 2’DNA-1 with complementary RNA1
and complementary cDNA1
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UV-melting plots of complexes of 2’DNA-1, 2’DNA-U"-1s and
2’DNA- UN-1d with complementary RNA1
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UV-melting plots of complexes of 2’DNA-1, 2’DNA-'U"-1s and
2’DNA- "U"-1d with complementary RNA1
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UV-melting plots of complexes of 2’DNA-2 with complementary RNA2
and complementary cDNA-2
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UV-melting plots of complexes of 2’DNA-2, 2’DNA-U®-2s and 2’DNA-
U®-2d with complementary RNA2
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+» Representative RP-HPLC at several time-points for SVPDE study of
3’DNA-1, 2’DNA-1, and 2’DNA-3 (5’ GAAGGGCTTCTTCCTTAT?2")
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< X-Ray Crystal Structure Overlay diagram of three form of 3’-deoxy-3’-ribofluoro-
uridine ("UT, 111):(Red=MolA, , Blue=molB, Green=MoIC)

< ORTEP Drawing for compound 3’-deoxy-3’-xylofluoro- uridine(*UF, 1V):

o'
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