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1. Synthesis of intermediates

N-Methyl-N-(3-methylbenzyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-6-((trimethylsilyl)
ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (2a)

To a solution of toluene (40 mL), was added 6-iodo-N-

SEM
rN\ N , methyl-N-(3-methylbenzyl)-7-((2-(trimethylsilyl)ethoxy)
| ——Si-
Q\N/\gi/)i \ methyl)-7H-pyrrolo[2,3-d]|pyrimidin-4-amine (1a; 2.00 g,
H,C N\CH3 3.93 mmol), ethynyltrimethylsilane (2.7 mL, 19.7 mmol),

copper iodide (300 mg, 1.57 mmol), triethylamine (1.6
mL, 11.8 mmol) and the mixture was degassed for 20 min. Then, Pd(PPh3)s (220 mg, 0.20
mmol) was added to the reaction mixture and allowed to stir at rt for 2 h. The solvent was
evaporated, and the residue was added to water and extracted with CH>Cl, (3 x 50 mL). The
combined organic layers were dried with anhydrous Na>SO4 and the crude was purified by
silica-gel column chromatography (CH>Cl2/EtOAc, 4:1) to give 1.64 g (3.42 mmol, 87%) as
brown viscous liquid. 'H NMR (400 MHz, DMSO-dy) J: 8.24 (s, 1H), 7.20 (t, J= 7.7 Hz, 1H),
7.06 (d, J= 7.8 Hz, 2H), 7.01 (d, J = 7.5 Hz, 2H), 5.52 (s, 2H), 4.97 (s, 2H), 3.57 (t, J="7.9
Hz, 2H), 3.29 (s, 3H), 2.26 (s, 3H), 0.82 (t, J = 7.8 Hz, 2H), 0.24 (s, 9H), -0.08 (s, 9H); 1*C
NMR (101 MHz, DMSO-ds) 0: 156.6, 152.8, 151.5, 137.7, 137.6, 128.4, 127.6, 127.4, 123.9,
116.7,109.5,101.4, 101.3, 95.6, 70.8, 65.8, 52.7, 37.4, 21.0, 17.2, -0.3 (3C), -1.3 (3C).

N-Methyl-N-((tetrahydro-2 H-pyran-4-yl)methyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-6-
((trimethylsilyl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (2b)

SEM Compound 2b was prepared as described for 2a, but starting

ﬁN\ 1\; — Si/— with 6-i0do-N-methyl-N-((tetrahydro-2 H-pyran-4-yl)methyl)-
(Oiﬁ)i)i 0 7-((2~(trimethylsilyl)ethoxy)methyl)-7 H-pyrrolo[2,3-
N\CH3 d]pyrimidin-4-amine (1b, 2.00 g, 3.98 mmol). Purification by

silica-gel column chromatography (CH2CL2)/EtOAc, 3:2) gave 1.37 g (2.89 mmol, 73%) as a
brown viscous liquid; '"H NMR (400 MHz, DMSO-dy) 6: 8.19 (s, 1H), 7.11 (s, 1H), 5.50 (s,
2H), 3.82 (dd, J=11.7, 3.4 Hz, 2H), 3.66 (d, J= 7.4 Hz, 2H), 3.56 (t, /= 7.9 Hz, 2H), 3.33 (s,
3H), 3.23 (td, /= 11.6, 2.0 Hz, 2H), 2.05-1.99 (m, 1H), 1.49 (d, /= 11.5 Hz, 2H), 1.28 (tt, J =
12.1, 6.1 Hz, 2H), 0.81 (t, J = 7.8 Hz, 2H), 0.26 (s, 9H), -0.08 (s, 9H); '*C NMR (101 MHz,



DMSO-ds) 6: 156.5, 152.6, 151.4, 116.5, 109.7, 101.4, 101.1, 95.8, 70.7, 66.7 (3C), 65.7, 55.4,
38.9, 33.7, 30.1 (20), 17.2, -0.3 (3C), -1.3 (3C).

6-Ethynyl-NV-methyl-V-(3-methylbenzyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-
pyrrolo[2,3-d|pyrimidin-4-amine (3a)

SEM To reaction flask containing MeOH (30 mL), N-methyl-N-(3-
NN

W N = methylbenzyl)-7-((2-(trimethylsilyl) ethoxy)methyl)-6-
/@\N/ = ((trimethylsilyl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
H;C N\CH3 amine (2a, 1.64 g, 3.43 mmol) and K>CO; (1.42 g, 10.28

mmol) were added, and the mixture was stirred at rt for 60 min. The solvent was evaporated,
and the residue was diluted with water (30 mL) and extracted with CH>Cl> (3 x 30 mL). The
combined organic layers were dried with anhydrous Na;SO4 and concentrated to give 1.17 g
(2.87 mmol, 84%) of the product as brown viscous liquid; 'H NMR (400 MHz, DMSO-dj) ¢:
8.25 (s, 1H), 7.20 (t, J=17.5 Hz, 1H), 7.06 (d, J = 11.2 Hz, 2H), 7.01 (d, /= 7.6 Hz, 2H), 5.53
(s, 2H), 4.98 (s, 2H), 4.71 (s, 1H), 3.56 (t, J= 5.2 Hz, 2H), 3.31 (s, 3H), 2.26 (s, 3H), 0.82 (t, J
= 5.3 Hz, 2H), -0.09 (s, 9H); 3*C NMR (101 MHz, DMSO-ds) J: 171.9, 156.5, 152.7, 151.5,
137.8,137.6, 128.4,127.6,127.4,123.9, 116.2, 109.6, 101.2, 87.1, 74.5, 70.5, 65.7, 37.4, 21.0,
17.1,-1.4 (3C).

6-Ethynyl-N-methyl-V-((tetrahydro-2 H-pyran-4-yl)methyl)-7-((2-(trimethylsilyl)
ethoxy) methyl)-7H-pyrrolo|2,3-d]pyrimidin-4-amine (3b)

SEM Compound 3b was prepared as described for 3a but starting with N-

/

WN\ N methyl-N-((tetrahydro-2 H-pyran-4-yl)methyl)-7-((2-

o7 (trimethylsilyl)ethoxy)methyl)-6-((trimethylsilyl)ethynyl)-7H-

N

(0}

O\/N\CH3 pyrrolo[2,3-d]pyrimidin-4-amine (2b; 1.37 g, 2.90 mmol).
Purification by silica-gel column chromatography (CH2Cl/EtOAc, 3:2) gave 0.99 g (2.47
mmol, 85%); 'H NMR (400 MHz, DMSO-ds) J: 8.20 (s, 1H), 7.09 (s, 1H), 5.52 (s, 2H), 4.72
(s, 1H), 3.84-3.80 (m, 2H), 3.66 (d, /= 7.4 Hz, 2H), 3.55 (t,J= 7.9 Hz, 2H), 3.34 (s, 3H), 3.26-
3.20 (m, 2H), 2.05-2.00 (m, 1H), 1.52-1.48 (m, 2H), 1.32-1.22 (m, 2H), 0.81 (t, J = 7.8 Hz,
2H), -0.10 (s, 9H); *C NMR (101 MHz, DMSO-ds) J: 156.4, 152.6, 151.4, 116.0, 109.7, 101.3,
87.0,74.7,70.5, 66.7 (2C), 65.6, 55.4, 39.0, 33.7, 30.1 (2C), 17.1, -1.4 (3C).



General procedure A: Synthesis of triazole intermediates

To a round bottom flask containing +-BuOH/H>O (3:1 by vol, 8 mL) was added the ethynyl
compound (3a or 3b, 0.25 mmol), the azide (1.3 equiv.), CuSOs pentahydrate (0.1 equiv.) and
sodium ascorbate (0.2 equiv.). The reaction mixture was stirred at rt overnight. Upon reaction
completion, the solvent was removed by evaporation. The residue diluted with water and the
mixture was extracted with CH>Cl,. The combined organic layers were washed with brine,
dried over Na;SOs, and concentrated. The crude product was purified by silica-gel column

chromatography to achieve the desired products as stated for each specific compound.

N-Methyl-N-(3-methylbenzyl)-6-(1-phenyl-1H-1,2,3-triazol-4-yl)-7-((2-(trimethylsilyl)
ethoxy)methyl)-7H-pyrrolo[2,3-d]|pyrimidin-4-amine (4a)

The compound was prepared as described in General

SEM /@ Procedure A starting with 3a (100 mg, 0.246 mmol)

ﬁ = p 2 and azidobenzene (0.5 M in tert-butyl methyl ether,
N~ =N
/@\/ N 0.64 mL, 0.32 mmol). Purification by silica-gel flash
AN
H;C CH; column chromatography (EtOAc/CH2Cly/n-pentane,

2:1:7) gave 79 mg (0.150 mmol, 61%) of a pale-yellow viscous liquid. '"H NMR (400 MHz,
DMSO0-ds) 9: 9.09 (s, 1H), 8.27 (s, 1H), 7.94 (d, J= 7.3 Hz, 2H), 7.65 (t,J=7.9 Hz, 2H), 7.53
(t,J=7.4Hz, 1H), 7.22 (t, J= 7.5 Hz, 1H), 7.16 (s, 1H), 7.10-7.05 (m, 3H), 5.98 (s, 2H), 5.03
(s, 2H), 3.48 (t, J= 7.9 Hz, 2H), 3.37 (s, 3H), 2.27 (s, 3H), 0.77 (t, J = 7.9 Hz, 2H), -0.19 (s,
9H); 3C NMR (101 MHz, DMSO-ds) 6: 156.6, 153.0, 151.6, 140.0, 138.0, 137.6, 136.3, 130.0
(2C), 128.9, 1284, 127.6, 127.5, 125.6, 124.0, 120.8, 120.2 (2C), 102.5, 101.9, 70.3, 65.2,
52.7,37.2,21.0,17.0, -1.5 (3C).

N-Methyl-6-(1-phenyl-1H-1,2,3-triazol-4-yl)-N-((tetrahydro-2 H-pyran-4-yl)methyl)-7-
((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (4b)

/@ The compound was synthesized according to General

SEM
N ’ Procedure A wusing 3b (100 mg, 0.246 mmol) and
[ X
o N. N;ﬂl azidobenzene (0.5 M in tert-butyl methyl ether 0.64 mL,
O\/N\C 0.32 mmol). Purification by silica-gel flash column
H;

chromatography (EtOAc/n-pentane, 1:1) gave 104 mg

4



(0.200 mmol, 81%) of a brown viscous liquid. "H NMR (600 MHz, DMSO-dy) 6: 9.11 (s, 1H),
8.22 (s, 1H), 7.95 (d, J= 7.4 Hz, 2H), 7.67-7.64 (m, 2H), 7.56-7.53 (m, 1H), 7.18 (s, 1H), 5.97
(s, 2H), 3.85-3.82 (m, 2H), 3.71 (d, J= 7.4 Hz, 2H), 3.47 (t, /= 8.0 Hz, 2H), 3.42 (s, 3H), 3.27-
3.23 (m, 2H), 2.10-2.06 (m, 1H), 1.54 (d, J=12.7 Hz, 2H), 1.34-1.27 (m, 2H), 0.76 (t,J = 8.0
Hz, 2H), -0.19 (s, 9H); 3C NMR (151 MHz, DMSO-ds) 6: 156.5, 152.9, 151.5, 140.1, 136.4,
130.0 (2C), 128.9, 125.3, 120.8, 120.2 (2C), 102.7, 101.9, 70.2, 66.7 (2C), 65.1, 55.4, 38.9,
33.8,30.2 (2C), 17.0, -1.5 (3C).

6-(1-(4-Fluorophenyl)-1H-1,2,3-triazol-4-yl)-N-methyl-NV-(3-methylbenzyl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (5a)

F The compound was synthesized according to
N SEM /©/ General Procedure A using 3a (150 mg, 0.369

N l\j N .
ﬁ Y 7 mmol) and 1-azido-4-fluorobenzene (0.5 M tert-
N~ NN
/©\/N butyl methyl ether, 0.96 mL, 0.48 mmol).
H;C h

CH, Purification by silica-gel flash  column

chromatography (EtOAc/n-pentane, 3:7) gave 138 mg (0.254 mmol, 69%) of a brown solid.
'H NMR (600 MHz, DMSO-dy) &: 9.07 (s, 1H), 8.26 (s, 1H), 8.00-7.97 (m, 2H), 7.50 (t, J =
8.8 Hz, 2H), 7.21 (t, J= 7.6 Hz, 1H), 7.14 (s, 1H), 7.09 (s, 1H), 7.06 (t, J = 6.9 Hz, 2H), 5.97
(s, 2H), 5.03 (s, 2H), 3.48 (t, J = 8.0 Hz, 2H), 3.36 (s, 3H), 2.26 (s, 3H), 0.77 (t, J = 8.0 Hz,
2H), -0.19 (s, 9H); '*C NMR (151 MHz, DMSO-d6) 8: 161.7 (d, J = 246.2 Hz), 156.6, 153.0,
151.6, 140.0, 137.9, 137.6, 132.9 (d, ] = 2.8 Hz), 128.4, 127.6, 127.5, 125.5, 124.0, 122.5 (d, J
= 8.8 Hz, 2C), 121.1, 116.8 (d, J = 23.3 Hz, 2C), 102.5, 101.9, 70.2, 65.2, 52.7, 37.2, 21.0,
17.0,-1.55 (3C).



6-(1-(4-Fluorophenyl)-1H-1,2,3-triazol-4-yl)-N-methyl-NV-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(Sb)

g The compound was synthesized according to General

SEM /©/ Procedure A using 3b (150 mg, 0.374 mmol) and 1-
N

Mo 1\; 7/ N azido-4-fluorobenzene (in 0.5 M in tert-butyl methyl
(O\N/MN ether, 0.98 mL, 0.49 mmol). Purification by silica-gel

N\CHs flash column chromatography (EtOAc/n-pentane, 7:3)
gave 138 mg (0.257 mmol, 69%) of a brown viscous liquid. '"H NMR (600 MHz, DMSO-ds)
0:9.09 (s, 1H), 8.22 (s, 1H), 8.01-7.99 (m, 2H), 7.51 (t, /= 8.7 Hz, 2H), 7.17 (s, 1H), 5.96 (s,
2H), 3.85-3.82 (m, 2H), 3.71 (d, J=7.5 Hz, 2H), 3.46 (t, J= 8.0 Hz, 2H), 3.41 (s, 3H), 3.25 (t,
J=10.8 Hz, 2H), 2.10-2.05 (m, 1H), 1.54 (d, J=13.4 Hz, 2H), 1.33-1.28 (m, 2H), 0.75 (t, J =
8.0 Hz, 2H), -0.20 (s, 9H); '*C NMR (151 MHz, DMSO-ds) 6: 161.8 (d, J = 246.6 Hz), 156.5,
152.9, 151.5, 140.1, 132.9, (d, J= 3.1 Hz), 125.3, 122.6, (d, /= 8.8 Hz, 2C), 121.1, 116.8 (d, J

=23.1 Hz, 2C), 102.7, 101.9, 70.2, 66.7 (2C), 65.1, 55.4, 38.9, 33.8, 30.2 (2C), 17.0, -1.5 (3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(p-tolyl)-1H-1,2,3-triazol-4-yl)-7-((2-(trimethylsilyl)
ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (6a)

cH, The compound was prepared as described in
SEM /©/ General Procedure A starting with 3a (150 mg,

WN\ 1\; 7 N 0.369 mmol) and 1-azido-4-methylbenzene (64
/@iMN mg, 0.48 mmol). Purification by silica-gel flash
H;C N\CHs column chromatography (EtOAc/n-pentane,
3:7) gave 123 mg, (0.228 mmol, 62%) of a brown solid. '"H NMR (400 MHz, DMSO-dj) ¢:
9.04 (s, 1H), 8.26 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 7.8 Hz, 2H), 7.22 (t, J="7.5
Hz, 1H), 7.14 (s, 1H), 7.09-7.05 (m, 3H), 5.98 (s, 2H), 5.03 (s, 2H), 3.48 (t, /= 7.9 Hz, 2H),
3.37 (s, 3H), 2.40 (s, 3H), 2.27 (s, 3H), 0.77 (t, J= 8.0 Hz, 2H), -0.19 (s, 9H); '*C NMR (101
MHz, DMSO-ds) 0: 156.6, 153.0, 151.6, 139.8, 138.6, 138.0, 137.6, 134.1, 130.3 (2C), 128.4,
127.6, 127.5, 125.7, 124.0, 120.7, 120.0 (2C), 102.5, 101.9, 70.2, 65.2, 52.7, 37.2, 21.0, 20.5,

17.0, -1.5 (3C).



N-Methyl-N-((tetrahydro-2 H-pyran-4-yl)methyl)-6-(1-(p-tolyl)-1H-1,2,3-triazol-4-yl)-7-
((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo|2,3-d|pyrimidin-4-amine (6b)

CH, The compound was prepared as described in General

SEM /©/ Procedure A starting with 3b (150 mg, 0.374 mmol)

N
ﬁ = 1\; /N and 1-azido-4-methylbenzene (64 mg, 0.48 mmol).
N =N
0()\/ = N Purification by  silica-gel  flash  column
N\CH3 chromatography (EtOAc/n-pentane, 7:3) gave 118

mg, (0.221 mmol, 59%) of a brown viscous liquid. 'H NMR (600 MHz, DMSO-d5) &: 9.07 (s,
1H), 8.22 (s, 1H), 7.83 (d, J= 8.4 Hz, 2H), 7.45 (d, /= 8.1 Hz, 2H), 7.18 (s, 1H), 5.97 (s, 2H),
3.84 (dd,J=11.4,2.9 Hz, 2H), 3.71 (d, /= 7.4 Hz, 2H), 3.46 (t, /= 8.0 Hz, 2H), 3.42 (s, 3H),
3.25(t,J=10.7 Hz, 2H), 2.41 (s, 3H), 2.10-2.06 (m, 1H), 1.54 (d, /= 10.9 Hz, 2H), 1.34-1.27
(m, 2H), 0.76 (t, J = 8.0 Hz, 2H), -0.19 (s, 9H); 1*C NMR (151 MHz, DMSO-ds) 6: 156.4,
152.8, 151.3, 139.9, 138.6, 134.1, 130.3 (2C), 125.5, 120.7, 120.0 (2C), 102.6, 101.9, 70.2,
66.7 (2C), 65.1, 55.5, 38.9, 33.8, 30.2 (2C), 20.6, 17.0, -1.5 (3C).

6-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)-N-methyl-NV-(3-methylbenzyl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo|2,3-d|pyrimidin-4-amine (7a)

OCH, The compound was synthesized according to

SEM /©/ General Procedure A starting with 3a (150 mg,

7S lj /N 0.369 mmol) and 1-azido-4-methoxybenzene
/@\N/MN (0.96 mL, 0.48 mmol). Purification by silica-
H3C N\CHs gel flash column chromatography (EtOAc/n-

pentane, 2:3) gave 85 mg (0.153 mmol, 41%) of a brown viscous liquid. '"H NMR (600 MHz,
DMSO-ds) o: 8.98 (s, 1H), 8.26 (s, 1H), 7.84 (d, J=9.0 Hz, 2H), 7.21 (t,J=7.6 Hz, 1H), 7.18
(d, J=9.0 Hz, 2H), 7.13 (s, 1H), 7.09 (s, 1H), 7.06 (t, J = 7.5 Hz, 2H), 5.97 (s, 2H), 5.03 (s,
2H), 3.85 (s, 3H), 3.48 (t, /= 7.9 Hz, 2H), 3.36 (s, 3H), 2.27 (s, 3H), 0.77 (t, /= 7.9 Hz, 2H),
-0.18 (s, 9H); *C NMR (151 MHz, DMSO-ds) J: 159.4, 156.5, 153.0, 151.6, 139.7, 138.0,
137.6, 129.7, 128.4, 127.6, 127.5, 125.8, 124.0, 121.8 (2C), 120.9, 114.9 (2C), 102.4, 101.9,
70.2, 65.2,55.6,52.7,37.2,21.0, 17.0, -1.5 (3C).



6-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)- N-methyl- V-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine

(7b)
ocH, The compound was synthesized according to
N NSEM /©/ General Procedure A using 3b (150 mg, 0.374
NI(\;i/)_(/:E mmol) and 1-azido-4-methoxybenzene (0.98 mL,
(O\/ N 0.49 mmol). Purification by silica-gel flash column
N\CH3 chromatography (EtOAc/n-pentane, 4:1) gave 83

mg (0.151 mmol, 40%) of a brown viscous liquid. 'H NMR (600 MHz, DMSO-ds) J: 9.0 (s,
1H), 8.22 (s, 1H), 7.85 (d, J= 9.0 Hz, 2H), 7.19 (d, J= 9.0 Hz, 2H), 7.16 (s, 1H), 5.96 (s, 2H),
3.85 (s, 3H), 3.82 (dd, J= 4.3, 1.8 Hz, 2H), 3.70 (d, J = 7.4 Hz, 2H), 3.46 (d, J= 7.9 Hz, 2H),
3.41 (s, 3H), 3.27-3.23 (m, 2H), 2.09-2.03 (m, 1H), 1.54 (d, J = 12.5 Hz, 2H), 1.33-1.26 (m,
2H), 0.75 (t, J = 7.9 Hz, 2H), -0.19 (s, 9H); '3*C NMR (151 MHz, DMSO-ds) 6: 159.4, 156.4,
152.8,151.4,139.9, 129.8, 125.5, 121.8 (2C), 120.8, 114.9 (2C), 102.5, 102.0, 70.2, 66.7 (2C),
65.1, 55.6 (2C), 38.8, 33.8, 30.2 (2C), 17.0, -1.5 (3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(pyridin-3-yl)-1H-1,2,3-triazol-4-yl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (8a)

The compound was prepared as described in General

Z
N ﬁSEM . \N Procedure A starting with 3a (150 mg, 0.369 mmol)
ﬁ ) & and 3-azidopyridine (58 m 0.48 mmol).
N MN py ( g, )
N Purification by  silica-gel  flash  column
H;C “CH;,

chromatography (EtOAc/n-pentane, 4:6) gave 145
mg (0.275 mmol, 75%) of a brown viscous liquid. "H NMR (600 MHz, DMSO-ds) 6: 9.18 (d,
J=2.8Hz, 2H), 8.73 (dd, /J=4.7, 1.4 Hz, 1H), 8.38-8.36 (m, 1H), 8.27 (s, 1H), 7.71-7.68 (m,
1H), 7.21 (t, J=17.6 Hz, 1H), 7.15 (s, 1H), 7.09 (s, 1H), 7.07-7.05 (m, 2H), 5.97 (s, 2H), 5.03
(s, 2H), 3.48 (t, J= 7.9 Hz, 2H), 3.36 (s, 3H), 2.26 (s, 3H), 0.77 (t, J = 8.0 Hz, 2H), -0.19 (s,
9H); 13C NMR (151 MHz, DMSO-ds) 6: 156.6, 153.0, 151.7,149.9, 141.3, 140.2, 137.9, 137.6,
133.0, 128.4, 128.0, 127.6, 127.5, 125.3, 124.6, 124.0, 121.1, 102.7, 101.9, 70.2, 65.2, 52.7,
37.2,21.0,17.0, -1.5 (3C).



N-Methyl-6-(1-(pyridin-3-yl)-1H-1,2,3-triazol-4-yl)-N-((tetrahydro-2 H-pyran-4-yl)
methyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]|pyrimidin-4-amine (8b)

y The compound was prepared as described in General
A

N ﬁSEM Procedure A, starting with 3b (150 mg, 0.374 mmol) and
A N
o Nlr\gi/)_({\;l{l 3-azidopyridine (58 mg, 0.48 mmol). Purification by
O\/N silica-gel flash column chromatography (EtOAc/n-
“CH;

pentane, 2:3) gave 120 mg, (0.230 mmol, 62%) of a
brown viscous liquid. 'H NMR (600 MHz, DMSO-ds) 6: 9.21 (s, 1H), 9.20 (s, 1H), 8.74 (dd, J
=4.8, 1.4 Hz, 1H), 8.40-8.38 (m, 1H), 8.23 (s, 1H), 7.72-7.70 (m, 1H), 7.18 (s, 1H), 5.96 (s,
2H), 3.84 (dd, J=11.6, 2.6 Hz, 2H), 3.71 (d, J = 7.4 Hz, 2H), 3.47 (t, J = 8.0 Hz, 2H), 3.41 (s,
3H), 3.25 (t,J=10.7 Hz, 2H), 2.10-2.06 (s, 1H), 1.54 (d, J=10.7 Hz, 2H), 1.33-1.27 (m, 2H),
0.76 (t,J=7.9 Hz, 2H), -0.19 (s, 9H); 3C NMR (151 MHz, DMSO-ds) J: 156.5, 152.9, 151.6,
149.9, 141.3, 140.3, 133.0, 128.0, 125.1, 124.6, 121.1, 102.9, 101.9, 70.2, 66.7 (2C), 65.1, 55.4,
38.9, 33.8,30.2 (20), 17.0, -1.5 (3C).

6-(1-Benzyl-1H-1,2,3-triazol-4-yl)-N-methyl-N-(3-methylbenzyl)-7-((2-(trimethylsilyl)
ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (9a)

SEM The compound was synthesized according to
N

W B N J 171/\© General Procedure A starting with 3a (100 mg,

N\gi/)_(N: N 0.246 mmol) and benzyl azide (0.5 M in CH2Cla,
H3C/©\/N\CH3 0.64 mL, 0.32 mmol). Purification by silica-gel
flash column chromatography (CH>CL/EtOAc, 3:2) gave 92 mg (0.170 mmol, 69%) of a brown
viscous liquid. "TH NMR (400 MHz, DMSO-dp) 6: 8.48 (s, 1H), 8.23 (s, 1H), 7.41-7.33 (m, 5H),
7.20 (t, J="7.5 Hz, 1H), 7.07-7.02 (m, 4H), 5.85 (s, 2H), 5.69 (s, 2H), 5.00 (s, 2H), 3.46 (t,J =
8.0 Hz, 2H), 3.33 (s, 3H), 2.25 (s, 3H), 0.74 (t, J = 7.9 Hz, 2H), -0.19 (s, 9H); '*C NMR (101
MHz, DMSO-ds) 6: 156.5, 152.8, 151.4, 139.1, 138.0, 137.6, 135.7, 128.7 (3C), 128.4, 128.2,

127.9 (2C), 127.6, 127.5, 126.2, 124.0, 122.8, 101.8, 70.2, 65.1, 52.9, 52.6, 37.2, 21.0, 17.0, -
1.5 (3C).



6-(1-Benzyl-1H-1,2,3-triazol-4-yl)- N-methyl-V-((tetrahydro-2 H-pyran-4-yl)methyl)-7-
((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo|2,3-d|pyrimidin-4-amine (9b)

SEM The compound was prepared as described in General

W AN N / N/\© Procedure A starting with 3b (74 mg, 0.185 mmol) and

|
@VNMN benzyl azide (0.5 M in CH,Cl,, 0.48 mL, 0.24 mmol).
N\CH3 The reaction time was 3 h. Purification by silica-gel

flash column chromatography (EtOAc/n-pentane, 3:2) gave 85 mg, (0.159 mmol, 86%) of a
brown viscous liquid. 'H NMR (400 MHz, DMSO-ds) &: 8.50 (s, 1H), 8.19 (s, 1H), 7.42.7.33
(m, 5H), 7.08 (s, 1H), 5.84 (s, 2H), 5.70 (s, 2H), 3.84-3.80 (m, 2H), 3.68 (d, /= 7.3 Hz, 2H),
3.44 (t,J = 7.8 Hz, 2H), 3.38 (s, 3H), 3.26-3.20 (m, 2H), 2.08-2.03 (s, 1H), 1.52 (d, J=12.4
Hz, 2H), 1.30-1.23 (m, 2H), 0.73 (t, J = 8.0 Hz, 2H), -0.20 (s, 9H); *C NMR (101 MHz,
DMSO-ds) 0: 156.4, 152.7, 151.3, 139.2, 135.8, 128.7 (2C), 128.2, 127.9 (2C), 125.9, 122.8,
102.0, 101.9, 70.2, 66.7 (2C), 65.1, 55.4, 52.9, 38.9, 33.8, 30.2 (2C), 21.0, 17.0, -1.5 (3C).

6-(1-(4-Fluorobenzyl)-1H-1,2,3-triazol-4-yl)-N-methyl-/NV-(3-methylbenzyl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d|pyrimidin-4-amine (10a)

SEM The compound was prepared as described in
N

N N o
ﬁ 7 /\©\ General Procedure A starting with 3a (150 mg,
N~ N F

Q 0369 mmol) and I-(azidomethyl)-4-
H;C N\CH3

fluorobenzene (72 mg, 0.48 mmol).
Purification by silica-gel flash column chromatography (EtOAc/n-pentane, 3:7) gave 144 mg,
(0.258 mmol, 70%) of a brown solid. "H NMR (600 MHz, DMSO-ds) J: 8.46 (s, 1H), 8.23 (s,
1H), 7.45-7.42 (m, 2H), 7.24-7.19 (m, 3H), 7.07-7.03 (m, 4H), 5.84 (s, 2H), 5.68 (s, 2H), 5.00
(s, 2H), 3.45 (t, J=7.9 Hz, 2H), 3.33 (s, 3H), 2.25 (s, 3H), 0.74 (t, J = 8.1 Hz, 2H), -0.20 (s,
9H); '3C NMR (151 MHz, DMSO-ds) J: 161.9 (d, ] = 244.4 Hz), 156.5, 152.8, 151.4, 139.1,
138.0,137.6, 132.0 (d, J=3.3 Hz), 130.3 (d, ] =8.3 Hz, 2C), 128.4, 127.6, 127.5, 126.2, 124.0,
122.7,115.6 (d,J=21.6 Hz, 2C), 101.8 (2C), 70.2, 65.1, 52.7, 52.1, 37.2,21.0, 17.0, -1.5 (3C).
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6-(1-(4-Fluorobenzyl)-1H-1,2,3-triazol-4-yl)-/N-methyl-/N-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(10b)

The compound was synthesized according to

SEM
ﬁN\ N J N/\©\ General Procedure A starting with 3b (150 mg,
o N\gi/)_(N:Ill F 0.374 mmol) and 1-(azidomethyl)-4-
O\/N\CH fluorobenzene (74 mg, 0.48 mmol). Purification by
3

silica-gel ~ flash ~ column  chromatography
(EtOAc/n-pentane, 7:3) gave 140 mg, (0.254 mmol, 68%) of a brown viscous liquid. '"H NMR
(600 MHz, DMSO-dp) 0: 8.49 (s, 1H), 8.19 (s, 1H), 7.46-7.44 (m, 2H), 7.23 (t,J= 8.9 Hz, 2H),
7.07 (s, 1H), 5.83 (s, 2H), 5.69 (s, 2H), 3.83-3.81 (m, 2H), 3.68 (d, /= 7.4 Hz, 2H), 3.44 (t, J
= 8.0 Hz, 2H), 3.38 (s, 3H), 3.25-3.21 (m, 2H), 2.07-2.03 (m, 1H), 1.53-1.50 (m, 2H), 1.31-
1.24 (m, 2H), 0.72 (t, J= 8.0 Hz, 2H), -0.21 (s, 9H); '3C NMR (151 MHz, DMSO-ds) J: 161.9
(d,J=244.4 Hz), 156.4, 152.7, 151.3, 139.2, 132.0 (d, /= 3.0 Hz), 130.38 (d, /= 8.4 Hz, 2C),
125.9, 122.7, 115.6 (d, J=21.6 Hz, 2C), 102.0, 101.9, 70.1, 66.7 (2C), 65.1, 55.4, 52.1, 38.8,
33.8,30.2 (2C), 17.0, -1.5 (3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(4-methylbenzyl)-1H-1,2,3-triazol-4-yl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d|pyrimidin-4-amine (11a)

SEM The compound was synthesized according

M NN / ITI/\©\ to General Procedure A with 3a (150 mg,
/@VNM N M3 0369 mmol) and 1-(azidomethyl)-4-
H;C N\CH3 methylbenzene (71 mg, 0.48 mmol).

Purification by silica-gel flash column chromatography (EtOAc/n-pentane, 3:7) gave 150 mg,
(0.271 mmol, 73%) of a brown solid. 'H NMR (400 MHz, DMSO-ds) J: 8.43 (s, 1H), 8.23 (s,
1H), 7.26 (d, J=8.0 Hz, 2H), 7.22-7.17 (m, 3H), 7.07-7.03 (m, 4H), 5.84 (s, 2H), 5.62 (s, 2H),
5.00 (s, 2H), 3.45 (t, J= 7.8 Hz, 2H), 3.33 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H), 0.74 (t,J=8.0
Hz, 2H), -0.19 (s, 9H); 3C NMR (101 MHz, DMSO-d) 6: 156.5, 152.8, 151.4, 139.1, 138.0,
137.6,137.5,132.7,129.3 (2C), 128.45, 128.0 (2C), 127.6, 127.5, 126.2, 124.0, 122.6, 101.89,
101.85, 70.2, 65.1, 52.7, 52.6, 37.2, 21.0, 20.6, 17.0, -1.5 (3C).
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N-Methyl-6-(1-(4-methylbenzyl)-1H-1,2,3-triazol-4-yl)-V-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(11b)

SEM The compound was synthesized according to

WN\ N Vi 171/\©\ General Procedure A using 3b (150 mg, 0.374

o N\gi/)_(N: N CH; mmol) and 1-(azidomethyl)-4-methylbenzene
O\/N\CH3 (72 mg, 0.49 mmol). Purification by silica-gel

flash column chromatography (EtOAc/n-pentane, 1:1) gave 131 mg, (0.239 mmol, 64%) of a
brown viscous liquid. '"H NMR (400 MHz, DMSO-ds) J: 8.46 (s, 1H), 8.18 (s, 1H), 7.27 (d, J
= 8.1 Hz, 2H), 7.19 (d, J = 7.9 Hz, 2H), 7.07 (s, 1H), 5.83 (s, 2H), 5.63 (s, 2H), 3.82 (dd, J =
11.9, 3.3 Hz, 2H), 3.68 (d, J = 7.3 Hz, 2H), 3.44 (t, J= 7.8 Hz, 2H), 3.38 (s, 3H), 3.23 (t, J =
10.7 Hz, 2H), 2.29 (s, 3H), 2.08-2.02 (m, 1H), 1.52 (d, J = 10.4 Hz, 2H), 1.33-1.23 (m, 2H),
0.73 (t,J = 8.0 Hz, 2H), -0.19 (s, 9H); '3C NMR (101 MHz, DMSO-ds) J: 156.4, 152.7, 151.3,
139.2, 137.5, 132.8, 129.3 (20C), 128.0 (2C), 126.0, 122.6, 101.98, 101.94, 70.2, 66.7 (2C),
65.1,55.4,52.7,33.8,30.2 (2C), 20.6, 17.0, -1.55 (3C).

6-(1-(4-Methoxybenzyl)-1H-1,2,3-triazol-4-yl)-N-methyl-/NV-(3-methylbenzyl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (12a)

The compound was prepared as described
SEM

(N\ N J N/\©\ in General Procedure A, starting with 3a

Nl\gi/)_(N:ﬂJ ocH, (150 mg, 0369 mmol) and 1-

@\/N\ (azidomethyl)-4-methoxybenzene (78 mg,
H,;C CH,

0.48 mmol). Purification by silica-gel flash
column chromatography (EtOAc/n-pentane, 1:1) gave 164 mg, (0.288 mmol, 78%) of a brown
viscous liquid. 'TH NMR (600 MHz, DMSO-ds) J: 8.42 (s, 1H), 8.23 (s, 1H), 7.33 (d, J = 8.7
Hz, 2H), 7.20 (t, J = 7.5 Hz, 1H), 7.07-7.03 (m, 3H), 6.95-6.93 (m, 3H), 5.84 (s, 2H), 5.59 (s,
2H), 5.00 (s, 2H), 3.73 (s, 3H), 3.45 (t, /= 7.8 Hz, 2H), 3.33 (s, 3H), 2.25 (s, 3H), 0.74 (t, J =
8.1 Hz, 2H), -0.19 (s, 9H); '*C NMR (151 MHz, DMSO-ds) J: 159.2, 156.5, 152.8, 151.4,
139.1, 138.0, 137.6, 129.6 (3C), 128.4, 127.6, 127.5, 126.3, 124.0, 122.5, 114.1 (3C), 101.9,
101.8,70.2, 65.1, 55.1, 52.5,37.2, 21.0, 17.0, -1.5 (3C).
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6-(1-(4-Methoxybenzyl)-1H-1,2,3-triazol-4-yl)-N-methyl-V-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(12b)

The compound was synthesized according to

SEM
WN\ N / N/\©\ General Procedure A using 3b (150 mg, 0.374
|
@\N/\gi/)_(l\l: N OCH3;  mmol) and 1-(azidomethyl)-4-methoxybenzene
N\CH3 (80 mg, 0.49 mmol). Purification by silica-gel

flash column chromatography (EtOAc/n-pentane, 3:2) gave 173 mg, (0.307 mmol, 82%) of a
brown viscous liquid. '"H NMR (600 MHz, DMSO-ds) J: 8.44 (s, 1H), 8.19 (s, 1H), 7.34 (d, J
= 8.7 Hz, 2H), 7.06 (s, 1H), 6.94 (d, J = 8.7 Hz, 2H), 5.83 (s, 2H), 5.60 (s, 2H), 3.82 (dd, J =
11.5,2.6 Hz, 2H), 3.74 (s, 3H), 3.67 (d, J= 7.4 Hz, 2H), 3.44 (t, J = 7.9 Hz, 2H), 3.37 (s, 3H),
3.25-3.21 (m, 2H), 2.07-2.03 (m, 1H), 1.51 (d, /= 10.7 Hz, 2H), 1.31-1.24 (s, 2H), 0.73 (t, J =
7.9 Hz, 2H), -0.20 (s, 9H); '*C NMR (151 MHz, DMSO-ds) 6: 159.2, 156.4, 152.7, 151.3,
139.2, 129.6 (2C), 127.6, 126.0, 122.4, 114.1 (2C), 101.9, 70.1, 66.7 (2C), 65.1, 55.4, 55.1
(20), 52.5, 38.8, 33.8, 30.2 (2C), 17.0, -1.5 (3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(pyridin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (13a)

The compound was synthesized according to

SEM
WN\ N /N \ ™\ General Procedure A using 3a (150 mg, 0.369
|
/@\N/\gi/)_(l\l: N N mmol) and 3-(azidomethyl)pyridine (64 mg, 0.48
H,C N-cn, mmol). Purification by silica-gel flash column

chromatography (CH>Cly/acetone, 4:1) gave 137 mg, (0.253 mmol, 69%) of a brown viscous
liquid. "H NMR (400 MHz, DMSO-ds) J: 8.65 (s, 1H), 8.56 (dd, J= 4.8, 1.6 Hz, 1H), 8.53 (s,
1H), 8.23 (s, 1H), 7.79-7.76 (m, 1H), 7.44-7.40 (m, 1H), 7.20 (t, J=7.5 Hz, 1H), 7.07-7.03 (m,
4H), 5.86 (s, 2H), 5.75 (s, 2H), 5.00 (s, 2H), 3.45 (t, J= 7.9 Hz, 2H), 3.33 (s, 3H), 2.25 (s, 3H),
0.74 (t,J=17.9 Hz, 2H), -0.20 (s, 9H); *C NMR (101 MHz, DMSO-ds) §: 156.5,152.8, 151.4,
149.5,149.2,139.2,138.0, 137.6, 135.9, 131.4, 128.4,127.6, 127.5, 126.1, 124.0, 123.8, 122.9,
101.9, 101.8, 70.2, 65.1, 52.6, 50.5, 37.2, 21.0, 17.0, -1.5 (30).
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N-Methyl-6-(1-(pyridin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)-/NV-((tetrahydro-2 H-pyran-4-
yDmethyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(13b)

SEM The compound was synthesized according to General
WN\ N /N \ S Procedure A using 3b (150 mg, 0.374 mmol) and 3-
=
OiMN N"  (azidomethyl)pyridine (65 mg, 0.49 mmol).
N\CH3 Purification by silica-gel flash column

chromatography (CH2Clo/MeOH, 19:1) gave 137 mg (0.256 mmol, 68%) of a brown viscous
liquid. "H NMR (600 MHz, DMSO-ds) 6: 8.68 (s, 1H), 8.59 (s, 1H), 8.56 (s, 1H), 8.19 (s, 1H),
7.79 (d,J=7.9 Hz, 1H), 7.44 (dd, J = 8.0, 4.6 Hz, 1H), 7.08 (s, 1H), 5.85 (s, 2H), 5.77 (s, 2H),
3.82 (dd, J=11.5,2.6 Hz, 2H), 3.68 (d, /= 7.4 Hz, 2H), 3.44 (t, /= 7.9 Hz, 2H), 3.38 (s, 3H),
3.26-3.21 (m, 2H), 2.07-2.03 (m, 1H), 1.52 (d, J = 10.7 Hz, 2H), 1.31-1.25 (m, 2H), 0.73 (t, J
= 8.0 Hz, 2H), -0.21 (s, 9H); '3C NMR (151 MHz, DMSO-ds) J: 156.4, 152.7, 151.3, 149.5,
149.3, 139.3, 135.9, 125.8, 123.9, 122.9, 102.1, 101.9, 70.2, 66.7 (2C), 65.1, 55.4, 54.9, 50.5,
38.8,33.8,30.2 (20), 17.0, -1.5 (3C).

3-(4-(4-(Methyl(3-methylbenzyl)amino)-7-((2-(trimethylsilyl)ethoxy)methyl)-7 H-
pyrrolo[2,3-d]pyrimidin-6-yl)-1H-1,2,3-triazol-1-yl)propan-1-ol (14a)

SEM The compound was synthesized according to

WN\ N / 171/\/\0}1 General Procedure A using 3a (150 mg, 0.369
N\g/\/)_(N: N mmol) and 3-azidopropan-1-ol (48 mg, 0.48
H3C/©\/N\CH3 mmol). Purification by silica-gel flash column

chromatography (CH>Cl,,(MeOH, 31:9) gave 120 mg, (0.236 mmol, 64%) of a brown viscous
liquid. '"H NMR (600 MHz, DMSO-ds) 6: 8.43 (s, 1H), 8.24 (s, 1H), 7.21 (t, J = 7.5 Hz, 1H),
7.08-7.02 (m, 4H), 5.87 (s, 2H), 5.01 (s, 2H), 4.69 (t,J= 5.1 Hz, 1H), 4.48 (t, /= 7.1 Hz, 2H),
3.49-3.43 (m, 4H), 3.34 (s, 3H), 2.26 (s, 3H), 2.03-1.98 (m, 2H), 0.78 (t, J = 8.0 Hz, 2H), -0.16
(s, 9H); *C NMR (151 MHz, DMSO-d) J: 156.5, 152.8, 151.4, 138.7, 138.0, 137.6, 128.4,
127.6, 127.5, 126.4, 124.0, 122.8, 101.9, 101.7, 70.2, 65.1, 57.4, 54.9, 46.8, 37.2, 32.9, 21.0,
17.0, -1.5 (3C).
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3-(4-(4-(Methyl((tetrahydro-2 H-pyran-4-yl)methyl)amino)-7-((2-(trimethylsilyl)
ethoxy)methyl)-7H-pyrrolo[2,3-d|pyrimidin-6-yl)-1H-1,2,3-triazol-1-yl)propan-1-ol
(14b)

SEM The compound was synthesized according to
SN J N""TOH  General Procedure A using 3b (150 mg, 0.374
o N\gi/)_(N: N mmol) and 3-azidopropan-1-ol (49 mg, 0.48 mmol).
O\/ CH, Purification by  silica-gel  flash  column
chromatography (MeOH/CHCl, 1:9) gave 102 mg (0.203 mmol, 54%) of a brown viscous
liquid. "H NMR (600 MHz, DMSO-ds) 6: 8.45 (s, 1H), 8.19 (s, 1H), 7.06 (s, 1H), 5.86 (s, 2H),
4.70 (t, J= 5.0 Hz, 1H), 4.50 (t, J= 7.1 Hz, 2H), 3.84-3.82 (m, 2H), 3.69 (d, J = 7.4 Hz, 2H),
3.47-3.45 (m, 4H), 3.39 (s, 3H), 3.24 (t, J = 10.7 Hz, 2H), 2.10-2.06 (m, 1H), 2.04-2.00 (m,
2H), 1.53 (d, J = 10.5 Hz, 2H), 1.32-1.25 (m, 2H), 0.76 (t, J = 8.1 Hz, 2H), -0.17 (s, 9H); 1*C
NMR (151 MHz, DMSO-ds) 6: 156.4, 152.7, 151.3, 138.8, 126.2, 122.8, 101.9, 101.8, 70.1,
66.7 (2C), 65.1, 57.4, 55.4, 46.8, 38.8, 33.8, 32.9, 30.2 (2C), 17.0, -1.5 (3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(tetrahydro-2 H-pyran-4-yl)-1H-1,2,3-triazol-4-yl)-7-
((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (15a)

SEM
NaN

N N
Nﬁ\gi/)_{;& and 4-azidotetrahydro-2H-pyran (61 mg, 0.48
I
H,C

mmol). Purification by silica-gel flash column
“CH;,

o The compound was prepared as described in General
/Q Procedure A starting with 3a (150 mg, 0.369 mmol)

chromatography (EtOAc/n-pentane, 1:4) gave 148
mg, (0.27 mmol, 75%) of a brown viscous liquid. "H NMR (600 MHz, DMSO-ds) &: 8.54 (s,
1H), 8.24 (s, 1H), 7.21 (t, J= 7.6 Hz, 1H), 7.08-7.02 (m, 4H), 5.90 (s, 2H), 5.01 (s, 2H), 4.87-
4.81 (s, 1H), 4.01-3.98 (m, 2H), 3.52 (td, J=11.7, 2.2 Hz, 2H), 3.46 (t, J = 7.9 Hz, 2H), 3.34
(s, 3H), 2.26 (s, 3H), 2.11-2.08 (m, 2H), 2.06-1.99 (m, 2H), 0.76 (t, /= 7.9 Hz, 2H), -0.17 (s,
9H); 13C NMR (151 MHz, DMSO-ds) 6: 156.5, 152.8, 151.4, 138.8, 138.0, 137.6, 128.4, 127.6,
127.5, 126.4, 124.0, 121.0, 101.9, 101.8, 70.2, 65.6 (2C), 65.2, 56.3, 52.6, 37.2, 32.8 (2C),
21.0,17.0, -1.5 (3C).
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N-Methyl-6-(1-(tetrahydro-2 H-pyran-4-yl)-1H-1,2,3-triazol-4-yl)-N-((tetrahydro-2 H-
pyran-4-yl)methyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
amine (15b)

The compound was prepared as described in General

(0]
N SEM /Q Procedure A, starting with 3b (150 mg, 0.374 mmol) and
N

Nl(\gi/)—(/:i 4-azidotetrahydro-2H-pyran (62 mg, 0.48 mmol).
(O\/N N Purification by silica-gel flash column chromatography

“CH; (CH2CI2/MeOH, 4:1) gave 170 mg (0.322 mmol, 86%) of
a brown viscous liquid. "TH NMR (600 MHz, DMSO-d;) &: 8.56 (s, 1H), 8.19 (s, 1H), 7.06 (s,
1H), 5.89 (s, 2H), 4.88-4.83 (m, 1H), 4.02-3.99 (m, 2H), 3.84-3.81 (m, 2H), 3.69 (d, J =74
Hz, 2H), 3.56-3.51 (m, 2H), 3.45 (t,J= 7.8 Hz, 2H), 3.39 (s, 3H), 3.26-3.22 (m, 2H), 2.12-2.10
(m, 2H), 2.08-2.01 (m, 3H), 1.53 (d, J = 12.5 Hz, 2H), 1.32-1.25 (m, 2H), 0.75 (t, /= 7.9 Hz,
2H), -0.18 (s, 9H); *C NMR (151 MHz, DMSO-ds) J: 156.4, 152.7,151.3,138.9, 126.1, 121.0,

101.9, 70.2, 66.7 (2C), 65.6 (3C), 65.1, 56.3, 55.4, 38.8, 33.8, 32.8, 31.2, 30.2 (2C), 17.0, -1.5
(3C).

N-Methyl-N-(3-methylbenzyl)-6-(1-(1-methylpiperidin-4-yl)-1H-1,2,3-triazol-4-yl)-7-((2-
(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine (16a)

,CH; The compound was synthesized according to

N
NSEM /Q General Procedure A using 3a (150 mg, 0.374
Nﬁ ; ) /N ;E mmol) and 4-azido-1-methylpiperidine (67 mg,
/©\/N 0.48 mmol). The crude material was further used
H;C “CH;

for -SEM deprotection without any purification.
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N-Methyl-6-(1-(1-methylpiperidin-4-yl)-1H-1,2,3-triazol-4-yl)- V-((tetrahydro-2 H-pyran-
4-yl)methyl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d|pyrimidin-4-amine
(16b)

The compound was synthesized according to

SEM Q General Procedure A using starting material 3b (150

ﬁ s lj 7/ N mg, 0.368 mmol) and 4-azido-1-methylpiperidine
(O\N/\QZ)_(N:N (67 mg, 0.48 mmol). The crude product was further
N\CHs used for SEM deprotection without any purification.

N-Methyl-N-(3-methylbenzyl)-6-(1-((tetrahydro-2 H-pyran-4-yl)methyl)-1H-1,2,3-
triazol-4-yl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7H-pyrrolo[2,3-d|pyrimidin-4-amine
(17a)

SEM The compound was synthesized according to

WN\ N Vi 171/\@ General Procedure A 3a (150 mg, 0.374 mmol)
N\gi/)_(N: N © and 4-(azidomethyl)tetrahydro-2 H-pyran (68 mg,
H3C/©\/N “CH, 0.48 mmol). Purification by silica-gel flash

column chromatography (EtOAc/n-pentane, 4:1) gave 114 mg (0.208 mmol, 56%) of a brown
viscous liquid. '"H NMR (600 MHz, DMSO-ds) J: 8.42 (s, 1H), 8.24 (s, 1H), 7.20 (t, J= 7.5
Hz, 1H), 7.08-7.03 (m, 4H), 5.86 (s, 2H), 5.01 (s, 2H), 4.35 (d, /= 7.1 Hz, 2H), 3.84 (dd, J =
11.6, 2.6 Hz, 2H), 3.48 (t, J = 8.1 Hz, 2H), 3.34 (s, 3H), 3.26 (td, J=11.7, 2.1 Hz, 2H), 2.26
(s, 3H), 2.12-2.09 (m, 1H), 1.45 (dd, J=12.8, 2.1 Hz, 2H), 1.32-1.25 (m, 2H), 0.77 (t, J= 7.9
Hz, 2H), -0.16 (s, 9H); 3*C NMR (151 MHz, DMSO-d) 6: 156.5, 152.8, 151.3, 138.7, 138.0,
137.6,128.4,127.6, 127.5, 126.4, 124.0, 123.1, 101.9, 101.7, 70.2, 66.4 (2C), 65.2, 54.7, 52.7,
37.2,35.6,29.7 (2C), 21.0, 17.1, -1.5 (3C).
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N-Methyl-N-((tetrahydro-2 H-pyran-4-yl)methyl)-6-(1-((tetrahydro-2 H-pyran-4-
yDmethyl)-1H-1,2,3-triazol-4-yl)-7-((2-(trimethylsilyl)ethoxy)methyl)-7 H-pyrrolo[2,3-
d]pyrimidin-4-amine (17b)

SEM The compound was synthesized according to General

WN\ N / ITI/\O Procedure A using 3b (150 mg, 0.374 mmol) and 4-
o~ N MN O (azidomethyl)tetrahydro-2FH-pyran (69 mg, 0.49
O\/N\CH3 mmol). Purification by silica-gel flash column
chromatography (MeOH/CHxCl,, 1:9) gave 164 mg,
(0.303 mmol, 81%) of a brown viscous liquid. '"H NMR (600 MHz, DMSO-ds) 6: 8.44 (s, 1H),
8.19 (s, 1H), 7.06 (s, 1H), 5.85 (s, 2H), 4.36 (d, J = 7.1 Hz, 2H), 3.86-3.82 (m, 4H), 3.69 (d, J
= 7.4 Hz, 2H), 3.46 (t, J = 7.8 Hz, 2H), 3.39 (s, 3H), 3.29-3.22 (m, 4H), 2.14-2.10 (m, 1H),
2.08-2.04 (m, 1H), 1.53 (d, J = 12.7 Hz, 2H), 1.46 (d, J = 10.7 Hz, 2H), 1.31-1.27 (m, 4H),
0.76 (t,J=7.9 Hz, 2H), -0.17 (s, 9H); 3C NMR (151 MHz, DMSO-ds) J: 156.4, 152.7, 151.3,
138.8, 126.1, 123.1, 101.9, 101.8, 70.2, 66.7 (2C), 66.4 (2C), 65.1, 55.4, 54.7, 38.8, 35.6, 33.8,
30.2 (20), 29.7 (2C), 17.1, -1.5 (3C).
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2. Profiling of 27a towards a kinase panel

Table S1. Profiling of compound 27a towards a panel of 49 kinases at 1000 nM test

concentration. The ATP concentration was equal to K.

Kinase Inhibition | Inhibition il?lri‘:)l;?ig()il Difference in data
(%) (%) ° points (%)
(%)

ABL1 99 99 99 0
ABL2 (Arg) 100 100 100 0
AKT1 (PKB alpha) 3 1 2 2
ALK 24 25 24 0
AURKA (Aurora A) 35 40 38 5
AURKB (Aurora B) 47 46 47 2
AXL 16 16 16 1

BLK 69 69 69 0

BTK 50 42 46 8
CAMKI1D (CaMKI delta) 2 9 5 6
CDKl/cyclin B 24 29 27 5
CHEKI1 (CHK1) 0 9 5 9
CLK1 8 8 8 0
CSFI1R (FMYS) 99 99 99 0
DAPK1 13 -5 4 18
DYRKIA 5 4 5 1
EGFR (ErbB1) 84 87 85 3
EPHA2 88 91 89 3
ERBB2 (HER2) 33 32 32 1
ERBB4 (HER4) 13 15 14 2
FER 16 14 15 2
FGFR1 9 8 9 1
FLT1 (VEGFRI) 32 30 31 1
FLT3 42 45 44 3

FLT4 (VEGFR3) 15 16 16 1
FRAPI1 (mTOR) -4 -2 -3 2
FYN 75 77 76 2
GSK3B (GSK3 beta) 59 62 61 2
HCK 77 76 77 1

ITK 58 51 55 7
JAK1 22 -3 9 24

JAK?2 25 26 26 1

KIT 56 58 57 2

LTK (TYKI) 25 25 25 1
LYNA 66 66 66 1
LYNB 74 79 76 5

MET (cMet) 10 16 13 6
MINK1 75 77 76 2
MKNKI1 (MNK1) 3 1 2 2
MUSK 73 72 72 1
NEK1 28 28 28 0
PAK1 4 0 2 4
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Average

Kinase Inhibition | Inhibition inhibition Difference in data
(%) (%) (%) points (%)

PDGFRB (PDGFR beta) 32 35 34 2
PLK1 5 6 6 1
RET 28 30 29 2
ROCKI1 2 -2 0 3
SRC 96 95 96 0
TEK (Tie2) 44 40 42 3
YESI1 102 99 101 3
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3. ICso curves

Table S2. Representative ICso curves for CSF1R using Z-LYTE assay platform.

Comp. Data ICso curve
points
21b 20
100
) A/I/o——!—:
-4
-l
&
8 60
“5 . (\)
$ o P
g g0 © ™3 7N —
E Q\/N\CHJ
Molecular Weight: 419.489
20 [s}
0 T T T T 1
0.01 0.1 1 10 100 1000
Conc. (nM)
ICso (NM)= 1.2, R%= 0.997, p-value:0.0001, Hill coefficient: 0.913.
25b 20
)
100 »
/"'—_._.
80
3 /t’
-4
-l
™5
3 60 ® =
S N
S r | ) 4 I'“/\©\
2
2 40 | —
E N‘Cl—l,
Molecular Weight: 417.517
20 -
[ ]
0 T T T T 1
0.01 0.1 1 10 100 1000
Conc. (nM)

ICso (NM)= 1.3, R?>= 998, p-value: 0.0001, Hill coefficient: 0.981.
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Comp. Data ICso curve
points
27a 20
100 ®
°
_ % )
8
= /
:"3_ 60 N8 y
g == 7 N/\(j
Vi LG
= ° H;C “CH;
/ Molecular Weight: 410.485
(]
20 v
°
0 . : : : )
0.01 0.1 1 10 100 1000
Conc. (nM)
ICs0 (NM)= 0.4, R?>= 0.998, p-value:0.0001, Hill coefficient: 0.903.
PLX3397 | 80

100

o5}
o

]
A
[ =

Inhibition of CSF1R (%)
(o))
=}

m
= N - CF3
40 Y N
Cl
DN
~
N
NT R
20 T
I__M —
0 T T T T 1
0.01 0.1 1 10 100 1000
Conc. (nM)

ICs0 (NM)=4.7%+2.0, R?>= 0.998, p-value:0.0001, Hill coefficient: 1.18.
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4. Spectral data for the inhibitor candidates 18a-31b

Compound 18a

|
A ‘ JU,
T L S i g

T T T T T T T T T T T T T T T T T T T T T T T T T
13.5 13.0 12,5 12.0 11.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

f1 (ppm)

Figure S1. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 18a.
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Figure S2. >°C NMR (101 MHz, DMSO-ds) spectrum of compound 18a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

746 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 O:0-12 1[:0-1

ReqlD3734 59 (0.568) AM2 (Ar,35000.0,0.00,0.00); Cm (58:59)
1: TOF MS ES+

2.85¢+004
100+ 396.1939
1 368.1873
%]
397 1973
122.0976
1 418.1761
263.1176
4252869 5378761 —
L it Lo L ., 5854372 853.2962 - 1083.2400
o T T T T T L T T T T T T T T T T T T T T T T miz
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
396.1939 396.1937 0.2 0.5 16.5 339.9 0.000 99.98 C23 H22 N7
396.1942 -0.3 -0.8 -1.5 348.4 8.441 .02 C1l0 H30 N5 011

Figure S3. HRMS (ES+, m/z) data of compound 18a.
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Figure S4. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 18b.
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Figure S5. °C NMR (151 MHz, DMSO-djs) spectrum of compound 18b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1361 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 0O:0-12 Na:0-1 I: 0-1
ReqID3697 57 (0.543) AM2 (Ar,35000.0,0.00,0.00); Cm (54:57)
1: TOF MS ES+
9.05e+004
100 390.2042
pr 362.1984
| 391.2063
122.0969
| 412.1867 520.2848
230.2489
o T T T T T T T T T T T T T T T T T T T 1 miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
390.2042 390.2042 0.0 0.0 13.5 507.2 0.257 77.36 c21 H24 N7 O
390.2045 -0.3 -0.8 9.5 508.4 1.485 22.64 C23 H29 N 03 Na

Figure S6. HRMS (ES+, m/z) data of compound 18b.
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Compound 19a
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Figure S7. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 19a.

f1 (ppm)

2

7



5% SFo INS SNCENESUREgY
5SS 852 8% 589889586588 X o 5 ° 2
NS Ya dON MEBNNTTNNGCS o o = S
L L SER G4SN IRNESE 8 & & B ]
IR VNG YNY e [
| |
|
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S8. °C NMR (151 MHz, DMSO-ds) spectrum of compound 19a.
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
1520 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 0:0-12 F:0-1 1: 01
ReqlD3703 62 (0.594) AM2 (Ar,35000.0,0.00,0.00); Cm (59:62)
1: TOF MS ES+
6.19e+005
100 414.1845
%]
386.1783
1 [415.1872
281.10786
| 2390732 1;32.1 105 | |416.1904  gig.1g56  684.2036 ss9.2793 9472789
o T T T T T T T T T T T T T T T LIRS | T T T T T 7 miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
414 .1845 414.1842 0.3 0.7 16.5 T69.5 0.001 99.8%0 c23 H21 N7 F
414.1848 -0.3 -0.7 -1.5 778.0 8.508 0.02 Cl0 H29 N5 O11
EF
414.1842 0.3 0.7 0.5 776.7 7.126 0.08 Cl3 H33 N7 I

Figure S9. HRMS (ES+, m/z) data of compound 19a.
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Figure S10. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 19b.
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Figure S11. 1°C NMR (151 MHz, DMSO-ds) spectrum of compound 19b.
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM  /

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

DBE: min =

Monoisotopic Mass, Even Electron lons
2803 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:

-1.5, max = 50.0

C:1-100 H: 1-150 N:0-8 ©O:0-12 F:0-1 Na:0-1 1: 0-1
ReqID3698 57 (0.543) AM2 (Ar,35000.0,0.00,0.00); Cm (56:57)
1: TOF MS ES+
3.12e+004
1004 408.1947
.
] 380.1885
1 122.0970 |-409.1981
] 230.2480 4301774 51&‘igﬁ1854 o221
337.106 - 758. 7 855.2068 1059.2649
o h lllil " .l Lol D\l Lyl l Lﬁ |L t l v s *[ 1005.2518 y
T T T T T T T T T T T T T T T T T T 1 miz
100 200 300 400 500 600 700 800 200 1000 1100 1200
Min i mum : -1.5
Maximum: 32000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
408.19247 408.1948 -0.1 -0.2 13.5 369.4 0.119 88.80 Cc21 H23 N7 O F
408 .1951 —-0.4 -1.0 9.5 371.5 2.191 1l1.18 C23 H28 N O3 F
Na
408.1942 0.5 1.2 -0.5 382.5 13.241 0.00 C1l11 H30 NS 011
408.1939 0.8 2.0 13.5 378.0 8.675 0.02 C26 H27 N 02 Na

Figure S12. HRMS (ES+, m/z) data of compound 19b.
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Figure S13. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 20a.
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Figure S14. >°C NMR (101 MHz, DMSO-djs) spectrum of compound 20a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

789 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-100 H:1-150 N:0-8 O:0-12 1:0-1

ReqID3717 59 (0.568) AM2 (Ar,35000.0,0.00,0.00); Cm (57:59)

1: TOF MS ES+

5.45e+004
100 410.2097
2]
382.2034
l411.2122
1 122.0971
432.1914
T 2302475 27 1347 33.1952
- . 537.8796
eien T £ 5634538 8823305 9922458 14185830
o T T T T T T T T T T T T T T T T T T T T T T 1 m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimuom: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i—-FIT Norm Conf (%) Formula
410.2097 410.2093 0.4 1.0 16.5 435.6 0.000 100.00 C=24 H24 N7
410.2098 -0.1 -0.2 -1.5 447 .6 11.981 0.00 C1l1l H32 N5 011

Figure S15. HRMS (ES+, m/z) data of compound 20a.
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Figure S16. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 20b.
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Figure S17. 3C NMR (101 MHz, DMSO-ds) spectrum of compound 20b.

Elemental Composition Report

Single Mass Analysis
Tolerance = 2.0 PPM /
Element prediction: Off
Number of isotope peaks used for i-FIT =3

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

764 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 O:0-12 1:0-1

ReqID3714 60 (0.577) AM2 (Ar,35000.0,0.00,0.00); Cm (56:60)

1: TOF MS ES+

Page 1

9.78e+004
100 404.2197
%
1 376.2135
1 |405.2222
122.0971
426.2008
1 230.2481 27.2064 537.8774
sl n 1L S i 684.2078 869.3501 980.2693 _ 1054.2986
o PRI b 1 z
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100 200 300 400 500 600 700 800 200 1000 1100 1200
Minimum: =-1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
404 .2197 404.219%9 -0.2 -0.5 12.5 500.9 n/a n/a C22Z HZ2Z6 N7 O

Figure S18. HRMS (ES+, m/z) data of compound 20b.
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Compound 21a
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Figure S19. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 21a.
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Figure S20. °C NMR (151 MHz, DMSO-ds) spectrum of compound 21a.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
836 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 O:0-12 I:0-1
ReqID3718 58 (0.552) AM2 (Ar,35000.0,0.00,0.00); Cm (55:58)
1: TOF MS ES+
5.88e+004
100— 426.2040
%
] 398.1972
427.2072
122.0970 s
| 448.1846
230.2486 337.1058
537.8794
P PO ROV PR Y 1Y R 6854321 8733867.9133171 9752177 10888854
0 T T T T T T T T T T T T TFreT T T T T T T T T mi/z
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
426.2040 426.2042 -0.2 -0.5 16.5 438.2 0D.000 99.99 C24 H24 N7 O
426.2047 -0.7 -1.6 -1.5 447.1 8.885 0.01 Cll H32 N5 012

Figure S21. HRMS (ES+, m/z) data of compound 21a.
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Figure S22. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 21b.
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Figure S23. 3°C NMR (151 MHz, DMSO-dj) spectrum of compound 21b.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

816 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 O:0-12 1:0-1

ReqgID3710 58 (0.552) AM2 (Ar,35000.0,0.00,0.00); Cm (56:58)

1: TOF MS ES+

1.90e+005
100— 420.2150
%
] 392.2088 $21 2184
122.0971 442.1960
293.1284
[ 230pas7 2 4 (. 3378815 Gg5.4468  861.4060.901.3428 9684003 1165.0873
0 T T T T T T T t T T T T T T T T T T T T T T 1 m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
420.2150 420.2148 0.2 0.5 13.5 e04.2 n/a n/a C22 H2Z6 N7 0OZ

Figure S24. HRMS (ES+, m/z) data of compound 21b.
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Compound 22a
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Figure S25. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 22a.
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Figure S26. °C NMR (151 MHz, DMSO-ds) spectrum of compound 22a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

751 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 1-100 H: 1-150 N: 0-8 O: 0-12  1: 0-1

ReqID3711 61 (0.586) AM2 (Ar,35000.0,0.00,0.00); Cm (58:61)

1: TOF MS ES+

2.12e+005
100+ 397.1888

o6 369.1825

1 | 398.1912

264.1124

1 1220971 4191707 oo

o |, L ) [ 337 663.4542 ass5.2880 922.3524 s
f t T T T T f T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 200 1000 1100 1200

Minimum: -1.5

Masximum: 3000.0 2.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

397.1888 397.1889 -0.1 -0.3 16.5 692.2 0.000 99.96 cz22 HZ1 N8

397.1894 -0.6 -1.5 -1.5 700.0 7.805 0.04 C©9 H29 N6 011

Figure S27. HRMS (ES+, m/z) data of compound 22a.
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Compound 22b
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Figure S28. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 22b.
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Figure S29. 3C NMR (151 MHz, DMSO-dj) spectrum of compound 22b.
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
726 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 O:0-12 1:0-1
ReqlD3712 65 (0.622) AM2 (Ar,35000.0,0.00,0.00); Cm (62:65)
1: TOF MS ES+
1.63e+005
100 391.1995
%] 363.1933
1 392.2020
1 1220071 265.1200 418.1812
684.2030
° Jeaadidis L AdL | e10840 S 843.3126 9062526955 5365
T T T T T T T T T T T T T T T T T T Trrr T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Mazximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
391.1985 391.1995 0.0 0.0 13.5 637.7 n/a n/a C20 HZ3 N8 ©

Figure S30. HRMS (ES+, m/z) data of compound 22b.

42



Compound 23a
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Figure S31. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 23a.
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Figure S32. 3C NMR (101 MHz, DMSO-ds) spectrum of compound 23a.

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
789 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H:1-150 N:0-8 O:0-12 1:0-1
ReqlD3715 58 (0.552) AM2 (Ar,35000.0,0.00,0.00); Cm (54:58)
1: TOF MS ES+
2.04e+005
1004 4102093
%o
1 l411.2121
382.2032
] 1220071 432.1908
276.1244
o l21:10243 | ) |433.1935_s37.8702 841 3923.881.3317 9483821 1077.2687
T T T T T T T T T T T T T T T T T T 7 miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Mirnimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
410.2093 410.2093 0.0 0.0 16.5 637.6 0.000 100.00 Cc24 H24 N7
410.2098 -0.5 -1.2 -1.5 652.2 14.572 0.00 €11 H32 N5 011

Figure S33. HRMS (ES+, m/z) data of compound 23a.
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Figure S34. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 23b.
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Figure S35. °C NMR (101 MHz, DMSO-ds) spectrum of compound 23b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
764 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H: 1-150 N:0-8 O:0-12 1: 0-1
ReqID3732 60 (0.577) AM2 (Ar,35000.0,0.00,0.00); Cm (59:60)
1: TOF MS ES+
5.57e+004
100 404.2198
Ly
1 lans 2225
4 376.21
122.0971 6.2011
1 136.1125 2302482 é? 2041
610.1844 684 2017
LAl " i L 869.3494 908 2575 1168.6251
o 1 t T Y Y T T y T T T T t Y T T T T T T miz
100 200 300 400 500 600 700 800 200 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i=-FIT Norm Conf (%) Formula
404.2196 404.2199 -0.3 -0.7 13.5 419.3 n/a n/a Cc22 H26 N7 O

Figure S36. HRMS (ES+, m/z) data of compound 23b.
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Compound 24a
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Figure S37. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 24a.
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Figure S38. °C NMR (151 MHz, DMSO-ds) spectrum of compound 24a.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
2917 formula(e) evaluated with 6 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 0©:0-12 F:0-3 1:0-1
ReqID3730 58 (0.552) AM2 (Ar,35000.0,0.00,0.00); Cm (56:58)
1: TOF MS ES+
8.97e+004
1004 428.2002
o
] (429.2031
| 400.1944
122.0975 450.1821
230.2494
o i 2454 338.2019  [4561.1869 685.4306  878.3840.917.3082  1056.6349 1137'56332
T Y T f T T T T T T T T T T T T T T T d
100 200 300 400 500 600 700 800 9200 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
428.2002 428.1999 0.3 0.7 16.5 484.5 0.065 93.72 c24 H23 N7 F
428.2010 -0.8 -1.89 12.5 487.4 2.939 5.29 c21 H24 N7 O E2
428.1997 0.5 1.2 7.5 489.1 4.662 0.95 C20 H28 N3 05
F2
428.2008 -0.6 -1.4 3.5 492.3 7.897 0.04 Cl17 H29 N3 06
F3
428.1999 0.3 0.7 0.5 494.0 9.558 0.01 cl4a H35 N7 I
428.2004 -0.2 -0.5 -1.5 494.9 10.506 0.00 c1l1 H31 N5 011

Figure S39. HRMS (ES+, m/z) data of compound 24a.
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Figure S40. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 24b.
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Figure S41. 3C NMR (151 MHz, DMSO-dj) spectrum of compound 24b.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2840 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 O:0-12 F:0-3 1:0-1

ReqlD3725 60 (0.577) AM2 (Ar,35000.0,0.00,0.00); Cm (59:60)

1: TOF MS ES+

8.51e+004
100 4222102
Yo
1 |-423.2132
1 394.2034
122.0969 444.1919
. 230.2478 ?95»7234 51935 6101857 §84.1994 906.3276 1003.0427  1139.4359
0 T T T T T f T T T T T T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calec. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
422.2102 422.2105 -0.3 -0.7 13.5 479.7 0.091 91.33 C22 H25 N7 O F
422 .2096 0.6 1.4 13.5 482.0 2.469 8.47 C27 H27 N F3
422.2103 -0.1 -0.2 4.5 485.8 6.226 0.20 Cl8 H30 N3 06
F2
422.2098 0.4 0.9 -0.5 491.0 11.407 0.00 Cl2 H3Z N5 011

Figure S42. HRMS (ES+, m/z) data of compound 24b.
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Compound 25a
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Figure S43. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 25a.
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Figure S44. °C NMR (151 MHz, DMSO-ds) spectrum of compound 25a.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
831 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H:1-150 N:0-8 O:0-12 1I:0-1
ReqlD3726 59 (0.568) AM2 (Ar,35000.0,0.00,0.00); Cm (57:59)
1: TOF MS ES+
1.25e+005
100+ 424 2249
%o
] [425.2279
) 396.2183
1 4220970 200.1404 446.2066
o |230. 2484 =200 72101 6854393  860.4214.909.3501 9764225 41408162
100 = =200 = 300 400 = 500 600 700 800 . 9800 1000 1100 1200
™Minimum: -1.5
Mazimum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
424 .2249 4242250 -0.1 -0.2 16.5 557.2 0.006 99.40 C25 H26 N7
4242255 -0.86 -1.4 -1.5 562 .3 5.113 0.60 C12 H34 N5 011

Figure S45. HRMS (ES+, m/z) data of compound 25a.

52



Compound 25b

H
NN

(N

N~ N=N CH,
N

“CH;

o~~~ 2500
ISENRNEN

e N e e e 2400
2300

12.13
— 837
— 8.09

2200
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900

800

700

600
500
400
300
, 200
L ‘ n 100
| ) L0
EIIEE 'E) e
s s = NN I-200

1.07{ LA

2.00=
2,054+
2,014+

08;
3.04
1.07-1

1.97

7 0.97=

T T T T T T T T T T T T T T T T T T
13.0 12,5 12.0 11.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

f1 (ppm)

Figure S46. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 25b.
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Figure S47. °C NMR (151 MHz, DMSO-ds) spectrum of compound 25b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
805 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 0O:0-12 1:0-1
ReqID3707 63 (0.603) AM2 (Ar,35000.0,0.00,0.00); Cm (62:63)
1: TOF MS ES+
3.61e+004
100— 418.2351
%
1 1419.2390
122.0971
1 390.2289 440.2180
| 2302493 . oqo s oy
AP Lol L A 685.4344 781 1929 897.3832 960.7707 4107 7915
o T T T T T T T o T T T T T T T T T T T T T | miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
418.2351 418.2355 -0.4 -1.0 13.5 308.5 n/a n/a C23 H28 N7 O

Figure S48. HRMS (ES+, m/z) data of compound 25b.
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Figure S49. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 26a.
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Figure S50. 3°C NMR (151 MHz, DMSO-ds) spectrum of compound 26a.
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

877 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 O:0-12 1:0-1

ReqID3721 58 (0.552) AM2 (Ar,35000.0,0.00,0.00); Cm (57:58)

1: TOF MS ES+

5.93e+004
100 4402197
%
[441.2228
122.0974 4122132 | 4822017
230.2484
° i ] 3371063 63.2058 560 2763_663.4492758.2513  941.3456 1008.4052 ”20-965‘;2
T T T T f T T T T T T T T T T T T T T T T T 1
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
440.2197 440.2199 -0.2 -0.5 16.5 431 .3 0.000C 100.00 C25 H26 N7 O
440.2204 -0.7 -1.6 -1.5 442.9 11.648 0.00 Cl2 H34 N5 012

Figure S51. HRMS (ES+, m/z) data of compound 26a.
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Compound 26b
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Figure S52. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 26b.
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Figure S53. °C NMR (151 MHz, DMSO-ds) spectrum of compound 26b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
856 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H: 1-150 N: 0-8 O:0-12 1: 0-1
ReqglD3720 60 (0.577)AM2 (Ar,35000.0,0.00,0.00); Cm (58:60)
1: TOF MS ES+
6.64e+005
100— 4342310
%]
i |-435.2332
406.2239
) la36. 2366
122.0971 306.1359 | 2322847 oa4 2801 8674503 229-3690 1145 5975
o T T T T T T T T T T T T T T T T T T T T ey Mz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximuam: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
434 _2310 434 _2304 0.6 1.4 13.5 TE6.6 n/a n/a c23 H28 N7 O2

Figure S54. HRMS (ES+, m/z) data of compound 26b.
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Compound 27a
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Figure S55. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 27a.
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Figure S56. °C NMR (101 MHz, DMSO-ds) spectrum of compound 27a.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
790 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-100 H:1-150 N:0-8 O:0-12 1:0-1
ReqID3723 74 (0.708) AM2 (Ar,35000.0,0.00,0.00); Cm (72:74)
1: TOF MS ES+
2.61e+005
100 411.2049
%
E 186.0783 383.1987 |412.2074
|e3.0580
E |434.1895
[ L, ol ) ul (5272697 684 2026 _729 4404883 3246 950-3849
0 T T T T T T T T T T T T T T T T T T T T T T 1 miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Masximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa FPM DBE i-FIT Norm Conf (%) Formula
411.2049 411.2046 0.3 0.7 16.5 721.0 0.000 99.99 c23 H23 N8
411 .2051 -0.2 -0.5 -1.5 730.2 9.153 0.01 C10 H31 N6 011

Figure S57. HRMS (ES+, m/z) data of compound 27a.
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Compound 27b
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Figure S58."H NMR (400 MHz, DMSO-d;) spectrum of compound 27b.
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Figure S59. 3C NMR (101 MHz, DMSO-dj) spectrum of compound 27b.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

771 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 0O:0-12 1:0-1

ReqID3709 130 (1.222) AM2 (Ar,35000.0,0.00,0.00); Cm (130:131)

1: TOF MS ES+

3.92e+005
100— 4052157
%}
1 3772004 [0E2183
] 2851502 % -
{93.0580 427.1973
122.0974
o N Ly . L§23»200“ 537.8804 831.4063.871.3410_916.3793  061.2863
T T T T T T T T T T T T T T T T T T T T T T T miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula
405.2157 405.21351 0.6 1.5 13.5 749.7 n/a n/a C21 H25 N8 O

Figure S60. HRMS (ES+, m/z) data of compound 27b.
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Compound 28a
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Figure S61. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 28a.
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Figure S62. °C NMR (151 MHz, DMSO-ds) spectrum of compound 28a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

2310 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 0:0-12 F:0-3 1:0-1

ReqID3731 62 (0.594) AM2 (Ar,35000.0,0.00,0.00); Cm (59:62)
1: TOF MS ES+

3.82e+004
100 3782044
%
b 122.0971
1 [379.2073
380.1987 610.1848
611.1851
230.2480 536.1653
T 686.2054
bl W " (02700 22240 amogazs _goses0as
o albild gl (VTR TR Y 0 T P L o "
T T T T T T T T T T T T T T T T T T ¥ T T T 1 mi/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Masximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
378.2044 378.2042 0.2 0.5 12.5 482.0 0.134 87.44 C2Z0 HZ4 N7 O
378.2045 -0.1 -0.3 8.5 491 .3 2.409 8.99 C22 H27 N O F3
378.2040 0.4 1.1 3.5 492 .2 3.333 3.57 Clé HZ29 N3 06 F

Figure S63. HRMS (ES+, m/z) data of compound 28a.
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Figure S64. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 28b.
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Figure S65. 3C NMR (151 MHz, DMSO-ds) spectrum of compound 28b.

Elemental Composition Report

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min =
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons
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Page 1

662 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 1-100 H:1-150 N:0-8 O:0-12 1:0-1
ReqlID3727 65 (0.621) AM2 (Ar,35000.0,0.00,0.00); Cm (64:65)
1. TOF MS ES+

9.30e+004

1200

100 372.2147
%]
373.2176
| 344.2080
394.1969
1 1220972 425.2884
1 230.2479 537.8779
o '8 e AT L e 684.2087 805.3409_850.3777 1063.1698_1112.5898
T T f T T T T T T T | T T T T = m/z
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i—-FIT Norm Conf (%) Formula
372.2147 372.2148 -0.1 -0.3 a.5 a88.8 n/a ns/a cls H26 N7 O2

Figure S66. HRMS (ES+, m/z) data of compound 28b.
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Figure S67. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 29a.
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Figure S68. °C NMR (151 MHz, DMSO-ds) spectrum of compound 29a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM [/ DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

764 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 0O:0-12 [1: 01

ReqID3700 57 (0.543) AM2 (Ar,35000.0,0.00,0.00); Cm (55:57)

1: TOF MS ES+

1.42e+005
100 4042197
%
1 |-405.2221
376.2130
{ 1220975 ﬁGZO%
684.2010
o l -136.1129.230.2486 27.2053  610.1855 2 869.3538 907 26891066.69651107.9700
1 1 1 T 1 T 1 T | T ! 1 1 1 1 1 1 T
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
404.2197 404.2199 -0.2 -0.5 13.5 544.5 n/a n/a C22 H2Z& N7 O

Figure S69. HRMS (ES+, m/z) data of compound 29a.
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Figure S70. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 29b.
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Figure S71. °C NMR (151 MHz, DMSO-ds) spectrum of compound 29b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
748 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H: 1-150 N: 0-8 ©O:0-12 I: 0-1
ReqID3719 60 (0.577) AM2 (Ar,35000.0,0.00,0.00); Cm (59:60)
1: TOF MS ES+
7.00e+004
100— 398.2303
%o
1 399.2328
] 1220970 370.223¢ 420.2117
230.2485
o > N 25.2335?3?.8758 685.4346 857.3686 925.4272 1054.2944
o T T T T T T T T T T T T T T T T T T T T T 1 miz
100 200 300 400 500 600 700 800 9200 1000 1100 1200
Minimum: -1.5
Masimum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
298.2303 398.2304 -0.1 -0.3 10.5 486.0 n/a n/a C20 HZ28 N7 02

Figure S72. HRMS (ES+, m/z) data of compound 29b.
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Compound 30a
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Figure S73. 'H NMR (600 MHz, DMSO-ds) spectrum of compound 30a.
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Figure S74. 3C NMR (151 MHz, DMSO-ds) spectrum of compound 30a.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

802 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-100 H:1-150 N:0-8 0O:0-12 [:0-1

ReqID3722 190 (1.787) AM2 (Ar,35000.0,0.00,0.00); Cm (190:192)

1: TOF MS ES+

6.43e+004
1004 122.0973 417.2516
337.1056
o5
1 [418.2544 5378801
685.4354
T 570.4561 |_686.4393
817.6572
o o sk a 903.7399 1000.5250_1115.8016
- T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
417.25186 417.2515 0.1 0.2 13.5 646.2 n/a n/a C23 H29 N8

Figure S75. HRMS (ES+, m/z) data of compound 30a.
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Figure S76. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 30b.
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Figure S77. °C NMR (151 MHz, DMSO-ds) spectrum of compound 30b.
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
788 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H:1-150 N:0-8 0O:0-12 1:0-1
ReqlD3708 190 (1.787) AM2 (Ar,35000.0,0.00,0.00); Cm (190:191)
1: TOF MS ES+
9.93e+004
1004 4112616
%]
122.0972
337.1054
h [412.2643
230.2482
’ 433.2434
136.1126| o o 537 8798
1 J/ \ I l 4433342 6854349 046.3569
° WL Ll b b b o | 721.5038 883.4330 - 1163.4293
1 T T T T T T T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Mazximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa EPM DBE i-FIT Norm Conf (%) Formula
411.2616 411.2621 -0.5 -1.2 10.5 707.6 n/a n/a c21 H31 N8 ©

Figure S78. HRMS (ES+, m/z) data of compound 30b.
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Compound 31a
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Figure S79. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 31a.
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Figure S80. °C NMR (151 MHz, DMSO-dy) spectrum of compound 31a
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
805 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-100 H:1-150 N:0-8 0O:0-12 [I:0-1
ReqID3733 57 (0.543) AM2 (Ar,35000.0,0.00,0.00); Cm (55:57)
1: TOF MS ES+
4 37e+004
100 418.2362
05—}
1 |419.2386
122.0973
390.2300 440.2184
1 230.2483
337.1063 . . 684.2040
Ll ol L 12213537.8785 & 8322386 5993879 44781348 1126 0965
0 T T T ¥ T T T T T T T T T T T T T T Y miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PFPM DBE i-FIT Norm Conf (%) Formula
418.2362 418.2355 0.7 1.7 13.5 383.6 n/a n/a C23 H28 N7 O

Figure S81. HRMS (ES+, m/z) data of compound 31a.
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Compound 31b
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Figure S82. '"H NMR (600 MHz, DMSO-ds) spectrum of compound 31b.
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Figure S83. 3°C NMR (151 MHz, DMSO-dj) spectrum of compound 31b.
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 2.0 PPM /
Element prediction: Off
MNumber of isotope peaks used for i-FIT = 3

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Even Electron lons
791 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-100 H:
ReqID3702 68 (0.647) AM2 (Ar,35000.0,0.00,0.00); Cm (65:68)

1: TOF MS ES+

1-150 N:0-8 0O:0-12

I: 0-1

5.26e+005
100+ 412.24861
%
|-413.2487
384.2398
] 281 0516 434 2974 610.1844
1220070 230.2481357 L 654f029 5582218 885.4033 980.2800
o P o oiai y L " ’
T T T T T T T T T T T T T T T T T T miz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 3000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
412 .2461 412 .24861 0.0 0.0 10.5 801.7 n/a n/a C21 H30 N7 02

Figure S84. HRMS (ES+, m/z) data of compound 31b.
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5. Molecular docking

Figure S86. Docking of 27a into CSF1R contruct 8CGC.pdb
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Figure S87. Ligand interaction diagram for PLX-3397 co-crystal with CSFIR contruct
4R7H.pdb.

\__\

Figure S88. Docking of 27a into CSF1R contruct 4R7H.pdb.

80



Figure S89. Overlay of the docked structure of 27a into CSF1R contruct 4R7H.pdb
(orange structure) and 8CGC.pdb (green structure). Nitrogen atoms are coloured blue.

Figure S90. Induced-fit docking of of 27a into CSF1R contruct 4R7H. Seven low energy
poses (grey) and one high energy pose with “inverted” binding pose (green) were found.
Variation in the position of Phe-797 is shown in orange. The largest flip in Phe-797 is not
connected to the “inverted” binding mode.
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