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Table S1. *H-*C Coupling Constants (Hz) of 2,6-Diaminopurine Nucleosides and Their

Derivatives. P

J (Hz)
'H-C-Coupling .
1 7 8 9 11 12 13 15 16 17 19 20
Constants
1J(C8, H-C8) 2125 213.0 2140 2140 2134 215.8 2145 213.0 2153 2150 212.6 216.6
3J(C8, H-C1") 4.2 4.4 4.1 3.8 4.3 4.2 3.7 40 4.0 -- 3.9 --
Ly, H-c17) 163.8 163.0 167.8 166.7 164.7 165.5 164.3 164.6 1655 166.0 164.2 163.1
12>, H-C2) 151.4 147.4 -- -- 149.7 149.0 1495 149.6 1478 148.0 1457 146.9
13(C3°, H-C3?) 149.2 150.0 149.0 1475 151.2 149.8 149.7 149.0 1494 148.1 150.8 1484
Lyc4, H-C4%) 147.4 148.0 147.2 137.0 148.7 148.3 149.4 149.6 148.2 1495 1476 1484
1J(C5’, H-C5”) 140.4 140.0 141.0 1436 1404 140.7 1419 1410 1410 1415 1416 1400
1337, H-C3") 2513 2511 -- -- 251.3 251.3 251.3 2513 2513 2510 ~-- --

¥ Measured in DMSO (dg) at 298 K. ® Purine numbering. °J. Org. Chem. 2013, 78, 8545-8561.
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Figure S1. Structures of monofunctionalized oligonucleotides prepared by stepwise click

reaction.
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Figure S2. Structures of cross-linked oligonucleotides prepared by stepwise click reaction.



R
é o .
s )
= £ £ s
oy =] [ S
— o - %
= w™w T
'
- }
+ ‘ S 3
- - :
=
0 =+ 4 n-
. b
w o N : [
- L] .
“ .
) v ll||||]||l1|l|l||IIll|I|u|_,
i bbbt e rr i i it nnr - S & " = "
r = w =) L T T T U I A B RN RN T °
-— — ™ 2] e = e = i e = " i & )
- - o o - - L] o~ =

49 30 52 33

I]-0 g Mg
1512 D
9

gy Mig

x
=
X
=¥
)
.
.
o=
3 -
-+ . Eg g =
“+ o =+
o
o

w a =
- un
W v
N NN NN ENE]
'] [ [T o w RN NN NN
- — e o R R | RN NN NN NN W ] s o= u
W = T} = w ['5] o= u = o — — =] o
- _ i & o B 4 B

54 55 56 57

"D
1352 M9

7a,
17- 3y

L[] L]
o
) g
= =t
Ao A A b
L l_r‘: 11
L T T A O
III‘LI",lIIIIﬂﬁl)llltulﬂl‘llllllluljlll‘é)l 'H|LAH||clallllllllilllllr||{|| Illlul‘h”llnxl:l . - u_: :?)
- — I e o 3 i) — v (] [
o ™ " - - [ i (5]
ICL-2 B
ICL-1 ICL-3

10



131 Wdey

-{._\
& =
€ -
o o
)
. ©
=
o o
) -
kq ‘
AL
e A I, :
. 1 [ NS —
L
R E R R RN
y
REEREEEE R R R s = I R w = RN
- u L] [T] ) [E] sy
w = w = v = - - o™ o e et - i - =
ICL-4 ICL-5 ICL-6
o~
[ o 2
s
2 '2 sl
) =
o0 w b
- «
.
= [
= = (]
= + =
-+
N 1] Ly
0
NN RRR RN (N I A I O I I A I A A
1 IREEEEREREE
EERREER RN RN tn = 2 b 5 B3 s = 1 = e o'
s = s} = - o~ o b+ h h o ] [
- - o o =
ICL-7 ICL-9 ICL-10

11



o

< $
T ©
t )
- &
;.
i
(1]
trrr bbbt ettt e &
[T o [Te) ] 5] = LI I T O O O I I O O O O N A B A A I A I
- ] Lot ] ] u mw U ] [F) =
- — ] [ [
ICL-11 ICL-12

Figure S3. lon exchange HPLC profiles of monofunctionalized and interstrand cross-linked
oligonucleotides performed on a RP-18 column (4 x 250nm) at 260 nm. The compounds were
eluted using the following gradient: (A) 25 mM Tris-HCI, 10% MeCN, pH 7.0; (B) 25 mM
Tris-HCI, 1.0 M NaCl, and 10% MeCN, pH 7.0. Elution gradient: 0-30 min 20-80% B in A
with a flow rate of 0.75 mL min-1. X-axis corresponds to retention time [min] and y-axis

corresponds to absorbance.
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Figure S4. HPLC profiles of crude monofunctionalized oligonucleotides 49-58 obtained by
stepwise click reaction (first click). Chromatography was performed on a RP-18 HPLC
column (4 x 250 nm) at 260 nm with a gradient 0-25 min 0-20% A in B, flow rate 0.7 mL

min™ where A = MeCN; B = 0.1 M (EtzNH)OAc (pH 7.0).
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Figure S5. HPLC profiles of crude cross-linked oligonucleotides ICL-1, ICL-2, ICL-4, ICL-

5, ICL-6, ICL-8, ICL-9, ICL-10, ICL-11 and ICL-12 obtained by stepwise click reaction

(second click). Chromatography was performed on a RP-18 HPLC column (4 x 250 nm) at

260 nm with a gradient 0-25 min 0-20% A in B, flow rate 0.7 mL min™! where A = MeCN; B

= 0.1 M (Et;NH)OAc (pH 7.0).
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Table S2. UV Maxima® and Extinction Coefficients () of Nucleoside Derivatives.

c

Compound UV Data Compound UV Data
v | Ama 256 (£ 9800) *ﬁ> Amax. 256 (€ 8900)
o 281 (¢ 10500) N 281 (¢ 9800)
~7 | A0 (e 9000) A260: (¢ 8200)
IN 0 | Amax 256 (& 9400)
AN 281 (¢ 10900)
OHO / A260- (8 8800)
I o 20T | damac 271 (5 14800)
e Amax: 271 (€ 15800) b
OH 0 _Z o 0 _Z
I“T‘Qf”z Amax: 253 (£ 13900) ”*l v | Amac 260 (g 20700)
N 279 (s 14500) (BN 320 (& 29500)
325 (¢ 20600) ° >
NH(-Bu) NH(i-Bu)
wo LTI | Amax: 265 (e 10000) WY | Mma 265 (¢ 11500)
L 286 (¢ 12000) BN 287 (c 11200)
OH 0_Z OH
NH(i-Bu) NH(B)
wo £ TS | Amax: 267 (€ 14000) WA Amax: 268 (¢ 16200sh)
284 (& 15900) S 276 (¢ 16700)
OH o/ hym
(n-Bu),NHC=N
(i-Bu)HN)N\\N‘ N\> }Lmax: 260 (8 27900)
320 (£ 30700)
OH o0 _#Z

*Wavelength is given in nm. "Unit for extinction coefficient is dm® mol™ cm™. “Measured in
MeOH.



Figure S8. *H NMR spectrum of compound 7.
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Figure S9. *C NMR spectrum of compound 7.
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Figure S10. DEPT-135 spectrum of compound 7.
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Figure S11. *H-3C gated-decoupled spectrum of compound 7.
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Figure S12. *H NMR spectrum of compound 8.
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Figure S13. **C NMR spectrum of compound 8.
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Figure S14. DEPT-135 spectrum of compound 8.
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Figure S15. 'H-"3C gated-decoupled spectrum of compound 8.
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Figure S16. 'H NMR spectrum of compound 9.
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Figure S17. **C NMR spectrum of compound 9.
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Figure S18. DEPT-135 spectrum of compound 9.
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Figure S19. 'H-3C gated-decoupled spectrum of compound 9.
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Figure S20. *H NMR spectrum of compound 10.
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Figure S21. **C NMR spectrum of compound 10.
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Figure S$22. *'P NMR spectrum of compound 10.
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Figure S23. 'H NMR spectrum of compound 11.
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Figure S24. *C NMR spectrum of compound 11.
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Figure S25. DEPT-135 spectrum of compound 11.
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Figure S26. 'H-"*C gated-decoupled spectrum of compound 11.
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Figure S27. *H NMR spectrum of compound 12.
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Figure $28. **C NMR spectrum of compound 12.
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Figure S29. DEPT-135 spectrum of compound 12.
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Figure S30. 'H-3C gated-decoupled spectrum of compound 12.
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Figure S31. *H NMR spectrum of compound 13.
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Figure $32. **C NMR spectrum of compound 13.

06L”
eLT”
pie’
pee”
£69"
LS9"
GLG"
vev’
16¢’
199°
0v6"
81¢e”
967"
vLL®
¢s0”
4%
906"
eeT”
cee”
Lve"
908"
Tec’
Lev:
L68"
€60°
LEY"
608"
966"
96L"
gev”
XA

8ra”
68T"
8LG"
189"
LeL”
81’
£e9’
9TL"
Ly
9L6"
s’
980"
6oL’
296°
€00
Tet”
geg”

69L"

LST -
.gﬂHUVY

S M
—

a
N

3D O
—

(ee]
N

Q
DMTO

-
(n-Bu),NHC

(el Sy
o oM

[ee]
o

SO <P <P O OO Oy Oy
O O O WO O WO <t <o oM

~ S M
~ WO WO

3D O
~

O W0 M
O O O

€1t

¢l
9¢1
LZT
LZ1

A NS

8¢t

6CT
6CT

\

ceT
6eT —

T —
28T ~__

ST ——

8s1
6GT

N

VLT

O ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 i0

180

46



Figure S33. DEPT-135 spectrum of compound 13.
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Figure S34. 'H-3C gated-decoupled spectrum of compound 13.
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Figure S35. 'H NMR spectrum of compound 14.
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Figure S36. *C NMR spectrum of compound 14.

010"
ozL”
T¢6”
eee
69¢"
X1
700"
eee’
Tee”
9ce”
€19’
eTL”
L1e”
8%6”
060"
A
90¢”
Ly
Let:
886"
e0e’
0ee”
s
Gep”
L6S”
0z0”
£ee’
vy’
998"
686"
0Le”
z0s”
Les”

61¢’
916"
0€6°
€91’
2
180°
T0T"
9vT*
v8T”
€99°
eeL”
068"
0TL”
029"
TeL”
0¢6”
€96”
866"
866"
766"
eor’

o
|

A== N\\V" W\ =/

€T
€1
61
61
61
0¢
0¢
0¢
ve
ve
ve
6¢
0€
137
137
137
137
Gy
1S
Gs
Gs
GL
GL
9L
LL
LL
LL
8L
8L
g8
98
98
e1T
9¢1
Let
8C1
8C1
0€T
0€T
0€T
0€T
GET
GET
GET
vl
ia7as
¢St
¢St
86T
86T
86T
09T

/.

W

N

(n-Bu),NHC

0 ppm

150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

1860

50



Figure S37. *'P NMR spectrum of compound 14.
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Figure S38. 'H NMR spectrum of compound 15.
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Figure $39. **C NMR spectrum of compound 15.
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Figure S40. DEPT-135 spectrum of compound 15.

NH,

$99°6¢
@M@.%V
L1208 —
m@.ow\

LTG LG ——0
VL6 88 —
L' 19 —

LTC 69
8ve"CL

L20°8L ~__
PEE" 08 ——_

276 08 —

126768 ———_
cGpr9g —

960°6€T

>

N/

MeOQJ\N)\\N

O

OH 07

15

O ppm

130 120 110 100 80 80 70 60 50 40 30 20 10

140

54



Figure S41. 'H-3C gated-decoupled spectrum of compound 15.
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Figure S42. *H NMR spectrum of compound 16.

NH(i-Bu)
ﬁ
N
o)
OH O
16

766" 8
LT 0T
89701

56



Figure S43. **C NMR spectrum of compound 186.
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Figure S44. DEPT-135 spectrum of compound 16.
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Figure S45. 'H-3C gated-decoupled spectrum of compound 16.
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Figure S46. 'H NMR spectrum of compound 17.
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Figure S47. **C NMR spectrum of compound 17.
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Figure S48. DEPT-135 spectrum of compound 17.
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Figure S49. 'H-3C gated-decoupled spectrum of compound 17.
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Figure S50. *H NMR spectrum of compound 18.

7000~
T10°T
pe0"T
2811
88T°1
VLT T
181°1
v0C1
16¢°1
VLS T ——=
68C°1T
AR !
L6l
891°¢
L1€2
06€°¢
8se°¢
£v9°¢
799°¢
16€°¢
ANARS
TAA7ARY
Lst e —
ELL™E
9LL" €
6LL™E
€8L¢
290° ¥
89¢€° 7
88€° 7
G6E° 7
976" 7
96179
9LL™9
T6L"9
86L°9
G08°9
02879
61C°L
8CC"L
6EC L
vecL
09¢°L
L8C L
Lec L
12e°L
9z¢"L
6vE"L
LoV L
17" L
eV L
el 8
191°8
L87"8

Ve

\

/

/v

\

N

AN

=N

N

NH(i-Bu)
r
N
O

N7
BN

>
N

N
H
DMTO

o]
MeOQJ\

ppm

64



Figure S51. **C NMR spectrum of compound 18.
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Figure S52. *'P NMR spectrum of compound 18.
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Figure S53. 'H NMR spectrum of compound 19.
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Figure S54. *C NMR spectrum of compound 19.
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Figure S55. DEPT-135 spectrum of compound 19.
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Figure S56. 'H-"*C gated-decoupled spectrum of compound 19.
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Figure S57. *H NMR spectrum of compound 20.
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Figure S58. *C NMR spectrum of compound 20.

L99°
Gho’
ece”
T0G*
6LL"
LS0"
Gee”
186"
790°

£8¢”
roL”
vee’
670"

99¢6°
ovL”
T0T"
¢60°

GLe®

A

186°

GEV’

G0¢*
vLO"

A

€1l

vel

GET

16T

96T
09T

z7 "z o
o — (@)
T HVN_
Z—\ \N @] \N._N
>4 d
=z T w
N
T
?
“z
N T
z7 "z
N (@)
— @) T
T
Z—\ \N (@)
NIA (e}
> T
N
T

0 ppm

160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10

170

72



Figure S59. DEPT-135 spectrum of compound 20.
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Figure S60. 'H-"*C gated-decoupled spectrum of compound 20.
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