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1. General information

Analytical thin-layer chromatography (TLC) was performed on Merck 60 A silica gel Fzs4 plates.
Column chromatography was performed on Merck 40-60 um 60 A silica gel or Licroprep C18
(2540 um) silica gel.

NMR spectra were recorded on Bruker Avance 500 (Bruker, Billerica, MA, USA) spectrometer.
'H-NMR spectra were recorded at 500 MHz with internal references from nondeuterated solvents
(8 = 7.26 for CDCls, § = 2.50 for DMSO-dg, & = 1.94 for MeCN-ds). *C-NMR spectra were
recorded at 125.7 MHz with internal references from nondeuterated solvents (6 = 77.16 for CDCls,
& = 39.52 for DMSO-dg). Coupling constants are reported in Hz, chemical shifts of signals are
given in ppm, and standard abbreviations were used for multiplicity assignments.

The IR spectra were recorded in hexachlorobutadiene (4000-2000 cm™) with an FTIR
PerkinElmer Spectrum 100 (PerkinElmer, Waltham, MA, USA) or using Thermo Scientific
Nicolet™ iSTMS50 (Thermo Fisher, Waltham, MA, USA) spectrometer in the Attenuated Total
Reflectance (ATR) mode. Spectra were obtained over a range of wavenumbers from 400 cm™ to
4000 cm™ co-adding 64 scans at 4 cm™ resolution. Before every measurement, a background
spectrum was taken and deducted from the sample spectrum.

HPLC analyses were performed using Agilent Technologies 1200 Series system (Agilent
Technologies, Santa Clara, CA, USA) equipped with XBridge C18 column, 4.6x150 mm, particle
size 3.5 um, with flow rate of 1 mL/min, using 0.1% TFA/H20 and MeCN for the mobile phase.
The wavelength of detection was 260 nm. Eluent A — 0.1% TFA aqueous solution with 5% v/v
MeCN, eluent B — MeCN. Eluent E; — gradient 30-95% B 5 min, 95% B 5 min, 95-30% B 2 min.
HRMS analysis was performed on an Agilent 1290 Infinity series UPLC system (Agilent
Technologies), connected to Agilent 6230 TOF LC/MS mass spectrometer (Agilent
Technologies); column Extend C18 RRHD 2.1 x 50 mm, particle size 1.8 um. Eluents: formic acid
in CH3CN (0.1 %) and ag. 0.1 formic acid.
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2. Spectral data of compounds 1, 3, 11, 13, 15, 22-32

N,N-Dimethyl-4-(2-(prop-2-yn-1-yloxy)ethoxy)aniline (3)
'H-NMR (500 MHz, CDCls) spectrum of compound 3:
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6-Azido-9-(tetrahydro-2H-pyran-2-yl)-9H-purine (11)
'H-NMR (500 MHz, DMSO-dg) spectrum of compound 11:
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13C-NMR (126 MHz, DMSO-ds) spectrum of compound 11:
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2-({1-[9-(Tetrahydro-2H-pyran-2-yl)-9H-purin-6-yl]-1H-1,2,3-triazol-4-yI}methoxy)ethan-

1-ol (13)
!H-NMR (500 MHz, CDCls) spectrum of compound 13:
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N,N-Dimethyl-4-[2-({1-[9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-yl]-1H-1,2,3-triazol-4-
yl}methoxy)ethoxy]aniline (15)

!H-NMR (500 MHz, CDCls) spectrum of compound 15:
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6-Chloro-9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purine (22)
!H-NMR (500 MHz, CDCls) spectrum of compound 22:
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13C-NMR (126 MHz, CDCls) spectrum of compound 22:
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6-Azido-9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purine (23)

'H-NMR (500 MHz, DMSO-ds) spectrum of compound 23:
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13C-NMR (126 MHz, DMSO-ds) spectrum of compound 23:
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N,N-Dimethyl-4-(2-{[1-(9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purin-6-yl)-1H-

1,2,3-triazol-4-yllmethoxy}ethoxy)aniline (24)

!H-NMR (500 MHz, CDCls) spectrum of compound 24:
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2-Bromo-N,N-dimethyl-4-{2-[(1-(9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purin-6-
yl)-1H-1,2,3-triazol-4-yl)methoxy]ethoxy}aniline (25)

!H-NMR (500 MHz, CDCls) spectrum of compound 25:
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6-Chloro-8-iodo-9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purine (26)
'H-NMR (500 MHz, CDCls) spectrum of compound 26:
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4-(6-Chloro-9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purin-8-yl)-N,N-
dimethylaniline (27)

!H-NMR (500 MHz, CDCls) spectrum of compound 27:
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4-(6-Azido-9-{2-[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purin-8-yl)-N,N-dimethylaniline

(28)
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4-[6-(4-({2-[4-(Dimethylamino)phenoxy]ethoxy)methyl}-1H-1,2,3-triazol-1-yl)-9-{2-
[(tetrahydro-2H-pyran-2-yl)oxy]ethyl}-9H-purin-8-yl]-N,N-dimethylaniline (29)

!H-NMR (500 MHz, CDCls) spectrum of compound 29:
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2-{6-[4-({2-[4-(Dimethylamino)phenoxy]ethoxy}methyl)-1H-1,2,3-triazol-1-yl]-8-[4-
(dimethylamino)phenyl]-9H-purin-9-yl}ethan-1-ol (30)

!H-NMR (500 MHz, CDCls) spectrum of compound 30:

@ @ I ) Cwy T RN QEMYTMNL O QMmN O o

& & @@ DR QRUNNNAN=S3000S @

o @ NN ARvRERERE RIS FETTTITTCTICT MM MmN

\ [NV IS === |
—_—T T T T T T T T T T T T T
7.82 7.80 7.78 6.85 6.80 6.75 6.70 6.65 45 44 43 42 41 40 39

WO AN =YW a - N ] TN maNA o onN
mmmmm gogd  § gy umso TS oany S 29
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ $ g§¢
SN SNV VS VAR "% Nl IV
/\/ o EY
\ g g
O X X o o
E] b
1y \
N |
N
| b N
“ N
T T T T T T T
N 146.0 145.9 145.8 115.1 115.0 114.9 114.8
| ! !
|
|
|
" e | L
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

S16



2-{6-[4-({2-[4-(Dimethylamino)phenoxy]ethoxy}methyl)-1H-1,2,3-triazol-1-yl]-8-[4-
(dimethylamino)phenyl]-9H-purin-9-yl}ethyl methanesulfonate (31)

!H-NMR (500 MHz, CDCls) spectrum of compound 31:
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4-(6-(4-((2-(4-(Dimethylamino)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)-9-(2-(4,7,10-
trimethyl-1,4,7,10-tetraazacyclododecan-1-yl)ethyl)-9H-purin-8-yl)-N,N-dimethylaniline (1)

'H-NMR (500 MHz, CDCls) spectrum of compound 1:
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!'H-NMR (500 MHz, MeCN-ds) spectrum of compound 1:

IH-NMR (500 MHz, MeCN-ds) & 9.27 (ppm) (s, 1H, H(L)), 8.84 (s, 1H, H(2)), 7.85 (d, 2H, 3J =
8.6 Hz, 2xH(3)), 6.88 (d, 2H, %J = 8.6 Hz, 2xH(4)), 6.81 (d, 2H, 3J = 9.1 Hz, 2xH(5)), 6.66 (d, 2H,
33 =9.1 Hz, 2xH(6)), 4.81 (s, 2H, 2xH(7)), 4.61 (t, 2H, 3J = 6.6 Hz, 2xH(8)), 4.07 (t, 2H, 3] = 4.6
Hz, 2xH(9)), 3.86 (t, 2H, 3] = 4.6 Hz, 2xH(10)), 3.05 (s, 6H, 6xH(11)), 2.86 — 2.74 (m, 8H,
6xH(12), 2xH(13)), 2.58 — 2.51 (m, 4H, 4xH(14)), 2.46 — 2.17 (m, 21H, 12xH(15), 9xH(16)).
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4-(6-(4-((2-(4-(Dimethylamino)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)-9-vinyl-9H-

purin-8-yl)-N,N-dimethylaniline (32)

!H-NMR (500 MHz, CDCls) spectrum of compound 32:

4.93

mmmmmm

—3.09

—2.83

SN e N e NV ]
0 / 1 1 1 g g
s~ N
o \
N
N ‘
\N W\V\/
N~ XX N\ /
m _ N 152.0 1515 151.0 1462 1461 146.0 145.9 14‘5.8
NT N Y ER-
— c oz
I I
H
a Hb
|
' ‘ . . 114.9 114.8 1147
| i H
i el |
210 200 19 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 10



3. NMR titration experiment

An NMR titration example of compound 1 is described in this section.

In the NMR tube, compound 1 was dissolved in MeCN-ds (0.4 mL) and benzene (1 pL) was added
to it as an internal standard. The amount of substance was calculated (Table S1).

Table S1. Amount of compound 1 in NMR tube.

Msample = 3.05 mg
Purity = 95.00 %

Msample = | 739.974 | mg/mmol
Nsample = 3.9157 pmol

A solution of Cu(ClO4)2:6 H20 in MeCN-ds with known concentration was prepared (Table S2).

Table S2. Calculation of concentration of a titrant.

Msait = 50 | mg
MWosait = | 370.54 | mg/mmol
Nsait = | 134.94 | umol

dsolvent = 844 mg/m L
Msolvent = 890 | mg
Vsovent = | 1.0545 | mL

Critrant = | 0.12796 | M

Then *H-NMR spectrum was taken (for 0 eq.). After that, the calculated amount of the titrant was
added to the NMR tube (0.05 eq., 1.53 uL, Table S3), which was shaken vigorously before taking
the subsequent *H-NMR spectrum. This procedure was repeated by adding the desired amount of
titrant and taking the repeated spectra. All spectra were calibrated using a benzene signal at 7.37
ppm, then stacked, and their signal shifts were analyzed (Figure S1).
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Table S3. Calculation of concentration of titrant

Entry | eq.ofion nTitE:;:)e;ded’ ne\eii:ciit,ra;TL AV, L
1 0.00 0.00 0.00 0.00
2 0.05 0.196 1.53 1.53
3 0.10 0.392 3.06 1.53
4 0.15 0.587 459 1.53
5 0.20 0.783 6.12 1.53
6 0.25 0.979 7.65 1.53
I 0.30 1.175 9.18 1.53
8 0.35 1.370 10.71 1.53
9 0.40 1.566 12.24 1.53
10 0.50 1.958 15.30 3.06
11 0.60 2.349 18.36 3.06
12 0.70 2.741 21.42 3.06
13 0.80 3.133 24.48 3.06
14 0.90 3.524 27.54 3.06
15 1.00 3.916 30.60 3.06
16 1.50 5.874 45,90 15.30
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Figure S1. *H-NMR spectra (500 MHz) of titration experiments of compound 1 in MeCN-ds,

with Cu(ClQ4)2-6 H,0 as a Cu®* source and benzene as an internal standard
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