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1. HPLC analyses of the synthesized ODNs

The purified ODN3 and ODN4 incorporating “Pu and °Pu derivatives were analyzed by reverse-phase HPLC
using a JASCO HPLC system (PU-2089 plus, UV-2075 plus, CO-2067 plus) equipped with a Nacalai Tesque
COSMOSIL 5C;3-MS-II column (4.6 x 250 mm). The column oven was set to 50 °C and peak was detected at 254
nm. The following buffer system was used: buffer A: 0.1 M TEAA, pH 7.0 in H,O, buffer B: acetonitrile. A flow rate

of 1 ml/min with a gradient of 5 to 20% of buffer B in 25 min was applied.
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Figure S1. HPLC charts of the purified ODN3 and ODN4 incorporating the alkynylated purine derivatives.



2. UV melting curves and 7y, values of the duplex DNAs
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Figure S2. UV melting curves of the duplex DNAs incorporating different combinations of X-Y base pairs.
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Figure S2 (continued). UV melting curves of the duplex DNAs incorporating different combinations of X-Y

base pairs.



Table S1. T, values of the duplex DNAs incorporating canonical as well as “Pu and °Pu derivatives at X-Y

position in an inverted manner.

ODN4: 5’'-GTCTCAG X GTAAGGC-3’
ODN3: 3’'-CAGAGTC Y CATTCCG-5'

Base pair T, (C) Base pair T.,(C)

A-T 49.9 +0.1 G-C 52.4 0.1
Npu - °Pz 51.2+0.1 NPu-"pPz 475+ 0.1
NPu1 - °Pz 51.0+0.2 "Pu1 -"pPz 492 +0.2
NPu2 - °Pz 48.4+0.1 NPu2 - "Pz 48.6 + 0.1
Npu3 - °Pz 52.3+0.2 "Pu3 - "Pz 49.7+0.3
°Pu - “Pz 49.6 + 0.1 °pu - °Pz 47.7+0.1
°pu1 -"pPz 50.7 + 0.3 °pu1 - °Pz 47.9+0.7
°pu2 - "pz 47.7+0.3 °pu2 - °pPz 47.9+0.7
°pu3 - Pz 49.910.1 °Pu3 - °Pz 47.910.1

“Conditions: 2 pM duplex DNA, 10 mM sodium phosphate, 50 mM NacCl, pH 7.0.



Table S2. T, values of the duplex DNAs incorporating the canonical nucleobases against "Pu and °Pu

derivatives.

ODN3: 5’- GCCTTAC X CTGAGAC -3’
ODN4: 3’'- CGGAATG Y GACTCTG -5'

Base pair (X-Y) Tm (°C) Base pair (X-Y) Tm (°C)
NPu-A 44.6 + 0.1 °Pu-A 444 + 0.1
NPu -G 46.6 + 0.1 °Pu-G 46.9 + 0.1
NPu-T 446 +0.1 °Pu-T 45.0 £ 0.1
NPu-C 43.5+0.1 °Pu-C 43.6 £ 0.1

NPu1-A 46.5+0.1 °Pu1-A 46.9+0.2
NPul -G 48.2+0.1 °Pu1 -G 47.3+0.3
NPut -T 45.8 + 0.1 °Pul-T 47.9+0.5
NPu1-C 45.0+0.1 °Pu1-C 47.8+0.2
NPu2 - A 445+ 0.1 °Pu2-A 45.6 + 0.1
NPu2 -G 455+0.1 °Pu2-G 46.8 £ 0.2
NPu2 - T 447 +£0.2 °Pu2-T 44.7 £ 0.1
NPu2-C 451+0.1 °Pu2-C 45.3 £ 0.1
NPu3 - A 46.5+ 0.1 °Pu3-A 451+ 0.1
NPu3 -G 47.7+0.1 °Pu3 -G 47.0+ 0.1
NPug -T 46.0 £ 0.1 °Pu3-T 45.6 + 0.1
NPu3 -C 47.0+0.4 °Pu3-C 458+ 0.2

“Conditions: 2 uM duplex DNA, 10 mM sodium phosphate, 50 mM NaCl, pH 7.0.



Table S3. T\, values of the duplex DNAs incorporating the canonical nucleobases against "Pu and °Pu

derivatives at X-Y position in an inverted manner.

ODN4: 5’'-GTCTCAG X GTAAGGC-3’
ODN3: 3’'-CAGAGTC Y CATTCCG-5'

Base pair (X-Y) Tm (CC) Base pair (X-Y) Tm (°C)
NPu-A 43.9+0.1 °Pu-A 44.4 £ 0.1
NPu-G 442 +0.1 °Pu-G 44.8 £ 0.1
NPu-T 43.2+0.2 °Pu-T 435+ 0.1
NPu-C 445+ 0.1 °Pu-C 435+ 0.1

NPu1 -A 45.6 + 0.1 °Pu1-A 44.3+0.3
NPu1 -G 454 +0.1 °Pu1-G 44.4 £ 0.3
NPut -T 44.0+0.1 °Pul-T 44.1+0.3
NPu1-C 453 +0.1 °Pu1-C 44.1+0.3
NPu2 - A 435+04 °Pu2-A 47.0+0.2
NPu2 -G 42.7+0.1 °Pu2-G 444 +0.3
NPu2 -T 42.1+0.1 °Pu2-T 44.0+0.2
NPu2-C 443+ 0.1 °Pu2-C 451+0.2
NPu3 - A 46.0+0.5 °Pu3-A 44.5+0.2
NPu3 -G 458+ 0.2 °Pu3 -G 449+ 0.5
NPu3d-T 446 +0.2 °Pu3-T 43.4+0.3
NPu3-C 47.2+0.1 °Pu3-C 452 +0.2

“Conditions: 2 uM duplex DNA, 10 mM sodium phosphate, 50 mM NaCl, pH 7.0.



3. Speculated recognition modes of the alkynylated purine derivatives

NPu3 °Pz NPu3 NPz °Pu3 °Pz °Pu3 NPz

Figure S3. Speculated recognition modes of the alkynylated purine derivatives pairing with the alkynylated

pyridazines.



4. 'H, C and *'P NMR spectra of the synthesized compounds
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=iy

Current Data Parameters
NAME GH78

EXPNO 1
PROCNO 1
| F2 - Acquisition Parameters
Date_ 20190610
SN Time 18.05
| INSTRUM spect
/) PROBHD 5 mm PABBI 1H/
DMTrO N PULPROG 2930
65536
SOLVENT cpc13
NS 16
DS 2
OH SWH 8223.685 Hz
FIDRES 0.125483 Hz
a0 3.9845889 sec
RG 206.4
I } / [ / 4 o oW 60.800 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl .00 usec
PLW1 11.60000038 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 36
SF 400.1300090 MHz
WDW EM
1 SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T
9 8 7 6 4 3 2 1 ppm
| (=14 | [0 o N 0| =] N
I Q| N |7 = il Nl NN
ol N| O < | g - N~ N ||l
=
5383338325808 ]A o~ s © w0 o &
AR e e ek B T 8 8 a 8
ARSI AnnAJIISAA ves o @ w0 B s BRUKER
ISV Wl i | (O
Current Data Parameters
NAME GH 78
EXPNO : |
PROCNO : ¢
F2 - Acquisition Parameters
Date_ 20190509
Time 14.24
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG 2gpg30
™D 65536
SOLVENT CDC13
NS 128
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
aQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
150.9178981 MHz
13¢
12.00 usec
83.50000000 W
CHANNEL f2 =:
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
| PLW13 0.04800000 W
[
' 'y ! ! | F2 - Processing parameters
I I T 1 51 32760
150.9028126 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T B 1.40
180 160 140 120 100 80 60 40 20 0 ppm

12



Compound 6
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Compound 8
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SOLVENT CDC13
NS 54
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2
600.1324005 MHz
1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027908 MHz
n WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T P 1.40
200 180 160 140 120 100 0 ppm



Compound 9

GH508
MO WOVWAHNO SN M s o
NAOLOOLL I T v o
WS~~~ OWVWYY S ™
NH2 v V \V Current Data Parameters
NAME GH508
EXPNO 1
I \N PROCNO 1
T4 F2 - Acquisition Parameters
Date_ 20200527
Time 19.10 h
INSTRUM spect
PROBHD 7820201_0196 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 12.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
I LB 0.30 Hz
GB 0
L PC 1.00
il " " LUy
[ T T T T
6 3 2 1 ppm
d = = o)
- - o
& 9 ®a qo
20 2 2% aR
N BRORKR
Current Data Parameters
NAME GH508
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210709
Time 18.56
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 69
Ds 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1l
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 w
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
" I 32768
SF 150.9027888 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T P 1.40
200 160 140 80 60 40 20 0 ppm
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Compound 11

N O @ ) o o
N O P~ wn | sra
a5 B . ~ BRUKER
Pll*z ~~ Vo < o ‘Z__.;::":::.-:>
\N \/ \/ | Current Data Parameters
| N NAME GH549-2
7 N EXPNO 1
PROCNO 1
|| F2 - Acquisition Parameters
Date_ 20200620
Time 14.02 h
TMS INSTRUM spect
PROBHD 2820201_0196 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 12.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
) I PC 1.00
| u
A L SV
[ T T T T T T T
9 7 6 5 4 3 2 1 ppm
ﬁﬁ fﬁ Fﬂ ﬁﬁ
=] =i L] Q
- o | (]
2 28 Py S o
. 5 7 i -3 A
¥ § 4 4 Lo z BRUKER
il T e
Current Data Parameters
NAME GH418-4
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200220
Time 13.09
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 43
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==
150.9178981 MHz
13¢
12.00 usec
83.50000000 W
CHANNEL f2 ==
600.1324005 MHz
1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027877 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 12

GH422
or o dw o BRUKER
~— O N 0 o
~ 0V <
Current Data Parameters
NH, VAN S hess
EXPNO 1
PROCNO 1
SN
I U F2 - Acquisition Parameters
2 N Date_ 20200220
Time 12.29
INSTRUM spect
PROBHD 5 mm PABBI 1H/
I I PULPROG zg30
D 65536
SOLVENT DMSO
NS 4
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.74
DW 60.800 usec
DE 6.50 usec
TE 293.1 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
BL .00 usec
PLW1 11.60000038 W
| SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1301028 MHz
WDW EM
I| I SSB 0
I LB 0.30 Hz
GB 0
PC 1.00
I T T T T T T T T T
9 8 7 5 4 3 2 1 ppm
o |~ (=]
- -l oS
5 S @ & ©w
4 Y R 4 a
g $s o b BRUKER
- pi g a oo (N
Current Data Parameters
NAME GH422
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200220
Time 13.30
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 241
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL £2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9028837 MHz
| | N WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T 3 1.40
200 180 160 140 100 80 60 40 20 0 ppm
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Compound 14

- C><)
™M O — — ™
0T ON N v
— — OO ~ ~
Current Data Parameters
NAME GH457
NH EXPNO 1
2 PROCNO 1
\N F2 - Acquisition Parameters
| Date_ 20200306
Time 14.34 h
N = INSTRUM spect
PROBHD 2820201_0196 (
PULPROG 2g30
| | ™ 65536
SOLVENT CDC13
NS 16
™S i .
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 292.8 K
D1 1.00000000 sec
TDO
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 12.19999981 W
F2 - Processing parameters
SI 36
SF 400.1300081 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ '
A
f T T T T T T
8 7 6 5 4 3 ppm
fokr,\j roj ﬁ
=10 @ N
~lo - o)
GH457
g s 2 2 .
2 W TR 3
O i : BRUKER
- = - = [
Current Data Parameters
NAME GH457
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200318
Time 10.38
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 617
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 150.9178981 MHz
NUC1 13C
Pl 12.00 usec
PLW1 83.50000000 W
CHANNEL f2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027860 MHz
WDW EM
B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 15

GH477

4.821

3.170

=
BRUKER
€<y

Current Data Parameters
NAME GH477
EXPNO 1
ON PROCNO 1
NI F2 - Acquisition Parameters
Date_ 0317
Time 19.44 h
INSTRUM spect
PROBHD 2820201_0196 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 10
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 use
DE 6.50 use
’V TE 293.2 K
D1 1.00000000 sec
TDO
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 use
Pl 8.00 use
PLW1 12.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300064 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
f T T T T T
7 6 5 4 3 ppm
= @ o
o - o
GH477
%% 5% ax
e < 3
Zs as 3 BRUKER
- - - - o~
Current Data Parameters
NAME GH477
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200318
Time 11.16
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 613
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 150.9178981 MHz
NUC1 13C
Pl 12.00 usec
PLW1 83.50000000 w
CHANNEL f2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027840 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 0 ppm



Compound 17

OH-372

—8.619

o ~TMS

A

4.435
4.426
4.418
4.414
4.412
4.409
4.401
4.392

%
;

1.196
1179
1.175
1.174
1170
1:153

—0.075
a

<D
RUKER
-l

Current Data Parameters

11.60000038

NAME OH-372
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191213
Time 17.08
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG 2930
65536
SOLVENT cpC13
NS 7
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 293.9 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
00 usec

=

400.1324710 MHz

F2 - Processing parameters
65536

SI
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
r T T T T T T T T T
9 8 7 6 5 4 3 it ppm
S - - o
o~ o o~ o
iz 303 2 g BRUKER
Current Data Parameters
NAME HO-372
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191214
Time 14.55
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG 2gpg30
™ 65536
SOLVENT cpe13
NS 59
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL fl =
150.9178981 MHz
13¢
12.00 usec
83.50000000 W
CHANNEL £2 =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG(2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027855 MHz
WDW EM
L L 0
LB 1.00 Hz
GB
T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 18

GH332

—8..552
4.474
4.465
4.457
4.453
4.452
4.448
4.440
4.431

%

1.202
1.181
1.180
1:1.59
—0.252
—0.076

Current Data Parameters
NAME GH332
EXPNO 1
PROCNO |

F2 - Acquisition Parameters
Date_ 20191210
Time 15.21
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 206.46

DW 60.800 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1

= = CHANNEL f1

NUC1

Pl .00 usec
PLW1 11.60000038 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 65536

SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
' PC 1.00
W |
r T
9 3 2 ppm
e @ e - o e M
e @ A 33 g 3 38
i g = : %  BRUKER
I ) | [ (>
Current Data Parameters
NAME GH332
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191214
Time 15.24
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
65536
SOLVENT CDC13
NS 102
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 150.9178981 MHz
NUC1 13¢
Pl 12.00 usec
PLW1 83.50000000 w
CHANNEL £2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027844 MHz
WDW EM
0
LB 1.00 Hz
GB 0
T T T P 1.40
60 40 20
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Compound 19

GH340-recolumn (-0)(—7
o © — O N © Ao 0w ® —
© © © — o O ©
3 $EESST 8 22252 2 BRUKER
© e ™ A AAAA O (N
TMS NAME GH340-recolumn
o/\/ EXPNO 1
PROCNO 1
/l\ F2 - Acquisition Parameters
NN Date_ 20191217
| Time 18.02
/ INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg30
TD 65536
| | SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
J AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl .00 usec
PLW1 11.60000038 W
SFO1 400.1324710 MHz
! F2 - Processing parameters
SI 65536
SF 400.1300098 MHz
I WDW EM
SSB 0
I LB 0.30 Hz
GB 0
l J PC 1.00
" P
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
ﬁ rﬂj H H H
= A < b o)
o o o o o
ne 0 - - - “© m
1l : b &
g g Sz 2 S BRUKER
e - S © - | L‘X)
Current Data Parameters
NAME GH340-recolumn
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191219
Time 11.20
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 44
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1
150.9178981 MHz
13C

12.00 usec
83.50000000 W

CHANNEL f2 =
600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027833 MHz
L WDW EM
SB 0
LB 1.00 Hz
GB 0
T T T T T B 1340

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 21

GH350
o m N O MmMMNOWANAH> OO N OO0 WO O
— ©0 o © ©
8 38 BHE858R3 225525255 BRUKER
el © © L A A A A A A+ O
VooV S\ TR | s oes v
NAME GH350
EXPNO 1
o/\/TMS PROCNO 1
F2 - Acquisition Parameters
Date 20191221
SN Time 16.30
| ’ INSTRUM spect
Z N PROBHD 5 mm PABBI 1H/
PULPROG 2g30
D 65536
SOLVENT CDC13
| NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 139.07
DW 60.800 usec
DE 6.50 usec
TE 293.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
I 1H
.00 usec
11.60000038 W
| 400.1324710 MHz
! F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L L
I T T T T T
9 8 3 2 1 ppm
(=] (=) 0| N~ @
Q) Q) -~ | o
- - o o -
=
. u, N G,
d K 3 - © ~
: 2 s ;. z ; BRUKER
- a jape) © - | Cx)
Current Data Parameters
NAME GH350
EXPNO i
PROCNO i,
F2 - Acquisition Parameters
Date_ 20200109
Time 15.21
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 258
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2 = =
600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
J SF 150.9027841 MHz
| | A , on o
LB 1.00 Hz
GB 0
T T T T T T T T T E 440
200 180 160 140 120 100 80 40 20 0 ppm
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Compound 22

GH362
@5 Do PR R R R
o o e}
<« < © 3003383 a.—c‘—c::rc-—cgg BRUKER
~~ 0o AR S A A A" —HOO
TMS v \/ W W / / Current Data Parameters
el NAME GH362
(o) EXPNO 1
PROCNO 1
N
I N F2 - Acquisition Parameters
N Date_ 20191228
~ Time 15.26
INSTRUM spect
PROBHD 5 mm PABBI 1H/
I I PULPROG 2930
TD 65536
SOLVENT CDC13
TMS NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
TE 292.6 K
/ { b1 1.00000000 sec
TDO 1
== CHANNEL f1
NUC1
Pl .00 usec
PLW1 11.60000038 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
! | GB 0
H II i PC 1.00
L J j J{
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
~ (=2 < N ~o
) - =) - o[
o o N N ® o
v
g g e s ” o~ M
. . > & < 0 ow
et ) B0, %5 & e BRUKER
I/ I | v G
Current Data Parameters
NAME GH332
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191214
Time 15.24
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 102
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 150.9178981 MHz
NUC1 13C
P1 12.00 usec
PLW1 83.50000000 W
CHANNEL f2 ===
SFO2 600.1324005
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9027844 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T e 580
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 23

GH365
< ~ T T T ON — O Oy © o~ ©
< < o [CRC RN R RN N ~N NNN—AA—A—AA O BRUKER
~r~ Vo T T ™ A A A A A A A O (N
Current Data Parameters
NAME GH365
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200103
Time 12.35
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 206.46
DW 60.800 usec
DE 6.50 usec
! TE 293.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
8.00 usec
11.60000038 W
400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
. i ! GB 0
[ I PC 1.00
|
L1 l l |
I T T T T T T T T T
9 8 7 5 4 3 2 1 ppm
=] =] = (=3 < o
- - o - o o
5 . B o . - - m
. . . . A ~ = S
g § 8 s R it ﬁ. BRUKER
T Vo N S
Current Data Parameters
NAME GH365
EXPNO 1
PROCNO )
F2 - Acquisition Parameters
Date_ 20200109
Time 15.40
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 258
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l =
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2 =
600.1324005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 3
SF 150.9027830 MHz
I, WDW EM
SB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 27

GH581
Cin o 333 b 2e222 22 BRUKER
NNOOo RS R A A A NO
® © © © T T T A d—A+ OO
\\ I/ \W \L/ \ / Current Data Parameters
NAME GH581
EXPNO 3
0/\/TMS PROCNO 1
F2 - Acquisition Parameters
N Date_ 20200709
I Time 16.17 h
INSTRUM spect
N PROBHD  2820201_0196 (
PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8223.685 Hz
TMS FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 113.74
DW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
: j j :
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 12.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300082 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
P! LJ i PC 1.00
I T T T T T T
9 8 5 4 3 2 1 ppm
S|le N o n(©
- B o olo
GH581
2 8 &3 S o o © oo
. . F S ) N I
s 8 sg i i ¥ BRUKER
- o A 2o © - 0
Current Data Parameters
NAME GHS581
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date, 20200709
Time 16.49
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
D 65536
SOLVENT MeOD
NS 80
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
| J | | SF 150.9025826 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Compound 28

GH589
e geas o R B
a~33 SeeS & S255335 ¢ BRUKER
©  © © T ™ A A A A= O
\\ V \V | W ‘ Current Data Parameters
TMS NAME GH589
o\ EXPNO 1
PROCNO 1
SN F2 - Acquisition Parameters
| Date_ 20200709
N. - Time 16.26 h
INSTRUM spect
PROBHD 2820201_0196 (
PULPROG zg30
II TD 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 33.3
DW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 12.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300074 MHz
WDW EM
SSB 0
I LB 0.30 Hz
GB 0
PC 1.00
[
l T T T T T T
8 1 ppm
ﬁ: 'ﬁ jr~r
Q| N
—l- o
o S 82 o o < °
. . - © o ~ S &
3 = oo oS & @ a5 IE"I:! II' I“;IEE I=I
- o - ©® © et
Current Data Parameters
NAME GH589
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200709
Time 16.40
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zgpg30
D 65536
SOLVENT MeOD
NS 14
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
DW 13.867 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
150.9178981 MHz
13C
12.00 usec
83.50000000 W
CHANNEL f2 ==
600.1324005 MHz
1H
CPDPRG[2 waltzl6é
PCPD2 70.00 usec
PLW2 7.50000000 W
PLW12 0.09795900 W
PLW13 0.04800000 W
F2 - Processing parameters
SI 32768
SF 150.9025879 MHz
WDW EM
SB 0
LB 1.00 Hz
GB 0
T T T T P 1.40
200 20 0 ppm



5. MALDI-TOF MS charts of the synthesized ODNs
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ODN3-"Pu2
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ODN3-°Pul

ODN3-°Pu2
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ODN3-°Pu3

ODN4-Pul

Intens. [a.u.]
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ODN4-"Pu2

Intens. [a.u.]
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ODN4-°Pul
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ODN4-°Pu3

Intens. [a.u.]
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