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'H NMR of Bromo-3-(2-chloroethoxy)propan-2-ol (1) in CDCl;

SpinWorks 4: Distillate
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file: ...1_CIC2H40OH_epiBrHydrin_dest\10\fid expt: <zg30>
transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt
number of scans: 8
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freq. of 0 ppm: 299.393400 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000

S2



“"H NMR of 2-((2-chloroethoxy)methyl)oxirane (2) in CDCl;

SpinWorks 4: MY X 14 cyclization of MYX12, distilled, fr. 2, 100 ul in 0.65 ml CDCI3
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file: ...150604\MYX14_expoxy_dist_f2\10\fid expt: <zg30>
transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt
number of scans: 19

freq. of 0 ppm: 299.393383 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000
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C NMR of 2-((2-chloroethoxy)methyl)oxirane (2) in CDCl;

SpinWorks 4: MY X 14 cyclization of MYX12, distillated, fr. 2, 100 ul in 0.65 ml CDCI3
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file: ...150604\MYX14_expoxy_dist_f2\20\fid expt: <zgpg30>
transmitter freq.: 75.290059 MHz

time domain size: 107910 points

width: 17985.61 Hz = 238.8843 ppm = 0.166672 Hz/pt
number of scans: 129

freq. of O ppm: 75.282530 MHz
processed size: 16384 complex points
LB: 1.000 GF: 0.0000
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'H NMR of 1,3-Bis(2-chloroethoxy)propan-2-ol (3) in CDCl;

SpinWorks 4: MY X 20 fractions 5-50 1,3-di-(2-ethoxy)-2-propanol after column
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file: ...omputer\MYX20F5-50_dichloro\10\fid expt: <zg30>
transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt
number of scans: 8

freq. of O ppm: 299.393389 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000
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C NMR of 1,3-Bis(2-chloroethoxy)propan-2-ol (3) in CDCls

SpinWorks 4: MY X 20 fractions 5-50 1,3-di-(2-ethoxy)-2-propanol after column
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file: ...omputer\MYX20F5-50_dichloro\20\fid expt: <zgpg30>
transmitter freq.: 75.290059 MHz

time domain size: 107910 points

width: 17985.61 Hz = 238.8843 ppm = 0.166672 Hz/pt
number of scans: 120
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freq. of O ppm: 75.282530 MHz
processed size: 16384 complex points
LB: 1.000 GF: 0.0000
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1H NMR of 1,3-Bis(2-azidoethoxy)propan-2-ol (5)

SpinWorks 4: 5 mg in 0.75 ml cdcl3
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transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt
number of scans: 32
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C NMR of 1,3-Bis(2-azidoethoxy)propan-2-ol (5)

SpinWorks 4: 75 mg in 0.675 ul cdcl3
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time domain size: 107910 points

width: 17985.61 Hz = 238.8843 ppm = 0.166672 Hz/pt
number of scans: 657
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processed size: 16384 complex points
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'H NMR of 1,3-Bis(2-aminoethoxy)propan-2-ol (6)

SpinWorks 4: 5 mg in 0.75 ml cdcl3
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file: ..._Computer\IBY141124 diamine\10\fid expt: <zg30>
transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt
number of scans: 17

freq. of 0 ppm: 299.393400 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000
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S10
'H NMR of 1,3-Bis(2-((trifluoroacetyl)amino)ethoxy)propan-2-ol (7)

SpinWorks 4: ca 10 mg in 0.75 ml cdcl3
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file: ...Y141126_Sleevel_diTFA_rm48h\10\fid expt: <zg30>
transmitter freq.: 299.395419 MHz

time domain size: 31474 points

width: 4496.40 Hz = 15.0183 ppm = 0.142861 Hz/pt

number of scans: 73

freq. of O ppm: 299.393400 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000
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C NMR of 1,3-Bis(2-((trifluoroacetyl)amino)ethoxy)propan-2-ol (7)

SpinWorks 4: ca 10 mg in 0.75 ml cdcl3
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'H NMR of 1,3-Bis(2-(dimethylamino)ethoxy)propan-2-ol (8)

SpinWorks 4: MY X 18 1,3-di-(2-(N,N-dimethylamino)ethoxy)-2-propanol after anionite in D20
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C NMR of 1,3-Bis(2-(dimethylamino)ethoxy)propan-2-ol (8)

SpinWorks 4: MY X 18 1,3-di-(2-(N,N-dimethylamino)ethoxy)-2-propanol after anionite in D20
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'H NMR with assignments of Phosphoroamidite 12
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P ("H decoupled) of Phosphoroamidite 12

SpinWorks 4: 11 mg in 0.6 ml C6D6
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number of scans: 365

freq. of 0 ppm: 121.196394 MHz
processed size: 16384 complex points
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P, ("H coupled) of Phosphoroamidite 12

SpinWorks 4: 50 mg in 0.75 ml C6D6
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'H NMR with assignments of Phosphoroamidite 14

SpinWorks 4: DMT-2'-O-MeUP(IP2N)SIv1 IBY150122 after Second LS RP column f8-11 21 mg + 1ul TEA in 0.75 ml C6D6
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*'P NMR ('H decoupled) of Phosphoroamidite 14

SpinWorks 4: DMT-2'-O-MeUP(IP2N)SIvl I1BY150122 after Second LS RP column f8-11 21 mg + 1ul TEA in 0.75 ml C6D6
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*'P NMR ('H coupled) of Phosphoroamidite 14

SpinWorks 4: DMT-2'-O-MeUP(IP2N)SIv1 IBY150122 after Second LS RP column f8-11 21 mg + 1ul TEA in 0.75 ml C6D6
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'H NMR with assignments of Phosphoroamidite 16

SpinWorks 4: 5'-DMT-2'-OMeU-P(IP2N)PSleeve?2 after SiO2 column in C6D6
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*'P NMR ('H decoupled) of Phosphoroamidite 16

SpinWorks 4: 5'-DMT-2'-OMeU-P(IP2N)PSleeve2 after SiO2 column in C6D6
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3'P NMR “H coupled) of Phosphoroamidite 16

SpinWorks 4: 5'-DMT-2'-OMeU-P(IP2N)PSleeve2 after SiO2 column in C6D6
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1H NMR of 1,9-Dichlorononan-5-one (18)

1,9-dichloro-5-nonanone batch MYX28 dist. fr. 3, 60 ul in 0.6 ml cdcl3
Current Data Parameters
NAME S1v3_dichlorononanone_MYX28_f3
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015072
Time 15.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 31474
SOLVENT CDCI3
NS 16
DS 2
SWH 4496.403 Hz
FIDRES 0.142861 Hz
AQ 3.4999588 sec
RG 362
DwW 111.200 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 10.00 usec
PL1 3.00 dB
SFO1 299.3352485 MHz
F2 - Processing parameters
S1
SF 299.3333949 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
o o N
< o 0
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1H NMR of 1,9-Dichlorononan-5-one (18)

1,9-dichloro-5-nonanone batch MYX28 dist. fr. 3, 60 ul in 0.6 ml cdcl3
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Current Data Parameters
NAME SIv3_dichlorononanone_MYX28_f3
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015072
Time 15.45
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
TD 107910
SOLVENT CcDCI3
NS 99
DS 4
SWH 17985.611 Hz
FIDRES 0.166672 Hz
AQ 2.9999480 sec
RG
DW 27.800 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
di1 0.03000000 sec
DELTA 0.00000000 sec
TDO 1
PL1 6.30 dB
SFO1 75.2749700 MHz
CHANNEL f2 ===
waltz16
1H
58.00 usec
8.00 dB
120.00 dB
3.00 dB
SF02 299.3345973 MHz
F2 - Processing parameters
S1 32768
SF 75.2674286 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I I I I I I I I I I T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 ppm
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1H NMR of 1,9-Dichloro-5-nonanol (19)
1,9-dichloro-5-nonanol batch MYX29, 50 ul in 0.6 ml cdcl3

Current Data Parameters

NAME Slv3_dichlorononanol_MYX29

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 015072

Time 10.05

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

TD 31474

SOLVENT CDCI3

NS 16

DS 2

SWH 4496.403 Hz

FIDRES 0.142861 Hz

AQ 3.4999588 sec

RG 362

DW 111.200 usec

DE 6.50 usec

TE 298.2 K

D1 0.10000000 sec
1

PL1 3.00 dB
SFO1 299.3352485 MHz

F2 - Processing parameters
Sl 32768

SF 299.3333949 MHz
wDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

2.67
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13C NMR of 1,9-Dichloro-5-nonanol (19)
1,9-dichloro-5-nonanol batch MYX29, 50 ul in 0.6 ml cdcl3
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Current Data Parameters kOI (\! OOI @I \—! oq l\I r!
NAME Slv3_dichlorononanol_MYX29 NGO o 0 © o o
EXPNO 20 NSNS~ < m ™ h\d
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150722
Time 10.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
TD 107910
SOLVENT CDCI3
NS 162
DS 4
SWi 17985.611 Hz

H
FIDRES 0.166672 Hz

AQ 2.9999480 sec
RG

DwW 27.800 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
di1 0.03000000 sec
DELTA 0.00000000 sec
TDO 1

PL1 6.30 dB
SFO1 75.2749700 MHz
CHANNEL f2 =
waltz
58.00
8.00

3.00 d
299.3345973 MHz

F2 - Processing parameters
S1 32768

SF 75.2674286 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

1 1 T 1 1 1 1 T 1 1 1 1 1 1 1 1 1 T 1 1 T 1 AARRRARA
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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1H NMR of 1,9-Bis(dimethylamino)-5-nonanol (20)
Sleeve 3, 1,9-bis(dimethylamino)-5-nonanol, MYX31, ca. 50 mg in 0.7 ml CD3CN

Current Data Parameters

NAME SIv3_MYX31
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150727

Time 10.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 31474
SOLVENT C6D6

NS 32

DS 2

SWH 4496.403 Hz
FIDRES 0.142861 Hz
AQ 3.4999588 sec
RG 362

DwW 111.200 usec
DE 6.50 usec
TE 298.2 K

D1 0.10000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 10.00 usec
PL1 3.00 dB
SFO1 299.3352485 MHz

F2 - Processing parameters
S1 27!

SF 299.3333949 MHz
wDw EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

0.16
1.02
1.04
8
11.97
12.00
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13CNMR of 1,9-Bis(dimethylamino)-5-nonanol (20)
Sleeve 3, 1,9-bis(dimethylamino)-5-nonanol, MYX31, ca. 50 mg in 0.7 ml CD3CN
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Current Data Parameters
NAME SIv3_MYX3l AR ~ B < ™ NN
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150727
Time 10.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 107910
SOLVENT C6D6
NS 156
DS 4
SWH 17985.611 Hz
FIDRES 0.166672 Hz
AQ 2.9999480 sec
RG 2048
DwW 27.800 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
di1 0.03000000 sec
DELTA 0.00000000 sec
TDO 1

CHANNEL f1 ==
13C
9.50 usec

6.30
75.2749700 MHz

CHANNEL f2 ==
waltz16
NUC2 1H
PCPD2 58.00 usec
PL12 8.00 dB
PL13 120.00 dB
PL2 3.00 dB
SF02 299.3345973 MHz
F2 - Processing parameters
S1 32768
SF 75.2674286 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [0)
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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'H NMR of Phosphoroamidite 22, two diasteromers in a ratio 4:1
1H of IBY150727 DMTAT(IP2N)SIv3 after sec. SiO2 col, fr.1, 15 mg in 0.7 ul c6d6+1 ul TEA

N H
Current Data Parameters
NAME 1BY150727_DMTATPIP2NSIV3_repur_fr2 /
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150804
Time 11.35 o
INSTRUM spect [ /L
PROBHD 5 mm BBO BB-1H P—N
PULPROG 2g30
TD 31474 ()
SOLVENT C6D6
3 % //«\\\,///\\\v///L\\\,///\\\\,/’A\\
DS 2 ~ -~
SWH 4496.403 Hz N N
FIDRES 0.142861 Hz | |
AQ 3.4999588 sec
RG 1149.4
bw 111.200 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 10.00 usec
PL1 3.00 dB
SFO1 299.3352485 MHz

F2 - Processing parameters
Si

SF 299.3333949 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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*'P ("H decoupled) NMR of Phosphoroamidite 22, two diasteromers in a ratio 4:1
of IBY150727 DMTAT(IP2N)SIv3 after sec. SiO2 col, fr.2, 15 mg in 0.7 ul c6d6+1
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oo«N Current Data Parameters
P NAME 1BY150727_DMTATPIP2NSIV3_repur_fr2
v3IZP EXPNO 20
SS9 ® ™~ o N
— S S & PROCNO 1
< < N F2 A isiti P t
: . : - Acquisition Parameters
L 3 3 Date_ 20150804
— — — Time 11.42
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 126514
SOLVENT C6D6
NS 161
DS 4
SWH 48661.801 Hz
FIDRES 0.384636 Hz
AQ 1.2999814 sec
RG 20642.5
DW 10.275 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
dil 0.03000000 sec
DELTA 0.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1
P1 7.00 usec
PL1 12.70 dB
SFO1 121.1735937 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
uC2 1H
PCPD2 58.00 usec
PL12 8.00 dB
PL13 120.00 dB
PL2 3.00 dB
SF02 299.3345973 MHz
F2 - Processing parameters
Si
SF 121.1726854 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i .
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T T T T T T T T T
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S31

*'P ("H decoupled) NMR of Phosphoroamidite 22, two diasteromers in a ratio 4:1
»f I1BY150727 DMTAT(IP2N)SIv3 after sec. SiO2 col, fr.2, 15 mg in 0.7 ul c6d6+1 ul

OWOWVOMMIN
NOOAMN®O
00O oo Current Data Parameters
LLLSTTIITINM NAME 1BY150727_DMTATPIP2NSIV3_repur_fr2
SASSSSSS RB383R85 EXPNO
A0 VOO PROCNO 1
QQ@@;’@‘Q@ F2 - Acquisition Parameters
oA A Date_ 20150804
Time 11.49
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 126514
SOLVENT C6D6
NS 189
DS 4
SWH 48661.801 Hz
FIDRES 0.384636 Hz
AQ 1.2999814 sec
RG 16384
DW 10.275 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
TDO 1
======== CHANNEL 1 ========
NUC1 31P
P1 10.00 usec
PL1 12.70 dB
SFO1 121.1735937 MHz
F2 - Processing parameters
Sl 32768
SF 121.1726854 MHz
wDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T
146 145 144 143 142 141 140 139 ppm
Ite} — ITy)
HE ¥
o ~ o
I53] —
T T T T T T T T
200 150 100 50 0 -50 -100 -150 ppm



Differential Melting Curves of ON Duplexes. See Table 1 and Table 2 for sequences.
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0004 - ZT28:2T29 0.004 - ZT1:ZT29 0.004 - ZT2:ZT29 0.004 - ZT3:ZT29
Exp. 1 Exp. 1 Exp. 1 Exp. 1
s Mt=55.2 ?é £ Mt=55.9 @ c c R
2 0.003 - ol 2 0.003 - 8§92 2 0.003 - 20.003 - 3
2 9 9 g 8 o s 2 g 2
g S 9 g 8 9 g 2 g o
3 g o 3 g 5 3 3 K
Q
S 0.002 - o S 0.002 - 8 o S 0.002 - S 0.002 - g g
5 o 5 Pe) = o g o
5 B 5 S 5 5 § 3
2 0.001 - 3 & 0.001 - 3 8 0.001 - 20.001 - 5
o % o % o o
) ) ) )
O T T 1 0 T T 1 O T T 1 0 T
15 35 55 75 15 35 55 75 15 35 55 75 15 65
Temperature, deg. C Temperature, deg. C Temperature, deg. C Temperature, deg. C
0.004 -, ZT28:Z2T29 0.004 , £ZT1:ZT29 0.004 -, ZT2:ZT29 0.004 - ZT13:2T29
Exp. 2
00035 | Exp-2 0.0035 | EXP-2 R 0.0035 | EXP-2 0.0035 - P
S Mt=55.0 o S Mt=56.2 00 S Mt=56.1 s Mt=55.4 2
w 0.003 - O o w 0.003 - §o = 0.003 - o) = 0.003 - o
o S o o 0 o 2 o o 8 9
9 0.0025 - o o 20.0025 - S o S 0.0025 - S g 0.0025 - S o
2 g ¢ 2 S ° 2 § o s g ©
< 0.002 - 8 2 < 0.002 - s 9 S 0.002 - 9 > 0.002 - °
=) o =) o =) o 2 2
% 0.0015 - o % 0.0015 - o % 0.0015 - 2 50.0015 - o
2 e e o e s | 3
& 0.001 - & 0.001 - 3 & 0.001 - & 0.001 -
@ @ @ 2
0.0005 - 0.0005 - 0.0005 - 0.0005 -
0 T O T T 1 0 T T 1 O T T 1
15 65 15 35 55 75 15 35 55 75 15 35 55 75
Temperature, deg. C Temperature, deg. C Temperature, deg. C Temperature, deg. C
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ZT13:2T16 ZT15:2T16
0.016 - ZT11:7T16 0.02 Mt=57.5 0.02 - Mt=56.2
0.014 - Mt=67.2 0.018 - 8 ' 8
016 - 89
c 0.012 - o § 0ot ° 9.01
0 o ‘5_ 0.014 - O o = 5
8 o001 - S © 5 ° 5 2
5 ¥ § o £ 0.012 - ° 2
B Q © © O o K]
s 0.008 - 8 s 001 - o © 0.01
= g g 5 o o ;
2 0.006 - o ‘5 0.008 - 5 5 5
2 § 0 2 0.006 - g o %.005
g- 0.004 - o 70, & le} o
> 0.004 - »
002 - 3
0.00 e oY 0.002 - _ o) 0 ReRR
o TR o L 20 25 30 35 40 45 50 55 60 65 70 75 80 85
2025303540455055606570758085 2025303540455055606570758085
Temperature, deg. C Tmperature, deg. C Temperature, deg. C
0.016 -
ZT12:2T16 0.02 7T14:2T16 0.02 - ZT11:2T29
0.014 - Mt=61.2 © ST = '
& Mt=56.5 _ 0.018
£0.012 - 5 8y £0.016 -
2 8.0.015 - © =)
£0.01 - 5 09 20.014 -
2 8 ° 20012 -
©0.008 - Z o0 ]
> 3 0.01 - oo > 001 -
=0.006 - G g ©° +0.008 -
© o J o °
[] o N &) 006 -
80.004 - 20.005 0 o
@ 3 %0.004 -
0.002 ) 0.002
o P WE R 0 & SRR 0 RO
20 25 30 35 40 45 50 55 60 65 70 75 80 85 2025303540455055606570758085 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Tmperature, deg. C Tmperature, deg. C Temperature, deg. C




Fluorescent image of incubation of A172 cell culture with 1 pM of ZT20. of manuscript. See experimental section and Fig. 10 for image details.




Fluorescent image of incubation of A172 cell culture with 1 pM of ZT17. See experimental section and Fig. 10 for image details.




