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Multiplet in the range ~2.49-2.51 is attributed to residual solvent H in DMSO-dj.
Figure S1. 'H and °C NMR spectra of 3a
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Figure S2. 'H and '*C NMR spectra of 3b
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Figure $3. 'H and >C NMR spectra of 3¢
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Figure $4. 'H and >C NMR spectra of 3d
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Figure S5. 'H and >C NMR spectra of 3e
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Figure $6. 'H and *C NMR spectra of 3f
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Figure S7. "H and °’C NMR spectra of 3g
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Figure $8. 'H and >C NMR spectra of 3h
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Figure $9. 'H and >C NMR spectra of 3i
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Figure $10. 'H and °C NMR spectra of 3i’
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Figure S11. 'H and >C NMR spectra of 3j
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Figure $12. 'H and °C NMR spectra of 3k
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Figure S13. 'H and °C NMR spectra of 3m
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Figure S14. 'H and °C NMR spectra of 3n
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Figure S15. 'H and °C NMR spectra of 30
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Figure S$16. 'H and °C NMR spectra of 5a
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Figure S17. 'H and °C NMR spectra of 5b
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Figure S18. 'H and ?C NMR spectra of 5¢
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Figure $19. 'H and °C NMR spectra of 5d
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Figure S20. HRMS spectrum of 3a

[ Elemental Compos
Data
Sample: -

Note : -

Inlet : Direct

RT : 0.93 min
Elements C 14/0,
Mass Tolerance
Unsaturation (U.S.

: OD-310-C14H14N4

ition ]

Date : 07-Sep-2016 13:45
Ion Mode : EI+
Scan#: (19,20)

H 14/0, N 4/0
1000ppm, 1lmmu if m/z < 1, 3mmu if m/z > 3
) ¢+ -0.5 - 100.0

3a Observed m/z Int% Err[ppm / mmu] U.S. Composition
LMy 210.0902 21.1 -1.6 / -0.3 1.0 C12 H 10 N 4
Data 4H14N4 Date : @7-Sep-2@16 13:45
Sepler - 237.1143 34.1 +1.1 / +0.3 10.5 C 14 H 13 N 4
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal lon [(EF-Linear] 238.1218 100.0 -0.3 / -0.1 10.0 C 14 H 14 N 4
RT : @.93 min Scan# : (19,20
BP : m/z 238.1218 Int. : 14.85
Output m/z range : 232.7478 to 243.3412 Cut Level : @.00 % 239.1248 16.8
322011
. 238. 122
1o+
30
8@
70
-1
50 -
a0
,23}‘“4
3e
28
10
235.097
1234,255 3
- T T T s T T T - T T T
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Figure S21. HRMS spectrum of 3b
w [ Elemental Composition ]
Data : QD-316-HREI Date 26-Jan-2017 13:53
N Sample: -
| Note : -
;QL\ Inlet : Direct Ion Mode : EI+
N NH2 RT : 0.83 min Scan#: (17,18)
Elements C 15/0, H 16/0, N 4/0
Mass Tolerance : 1000ppm, 1lmmu if m/z < 1, 3mmu if m/z > 3
3b Unsaturation (U.S.) : -0.5 - 100.0
{ Mass Spectrum )
gﬂalf?Dﬁi&HW‘ Date : 26-Jan-2017 13:53 Observed m/z Int%  Err[ppm / mmu) U.S. Composition
Septa 251.1295  10.6 -0.7 / -0.2 10.5 C 15 H 15 N 4
Inlet : Direct Ton Mode : EI+
Spectrum Type : Normal lon (EF-Linear] £ .
mf‘égj:ﬁ 2 ;dﬂ :(ng) 252.1372 100.0 1.0 / 0.3 10.0 C 15 H 16 N 4
B i m/z 252.1372 Int. : 95.54
Output m/z range : 246.958@ to 258.4774 Cut Level : @.08 % 253.1397 1.9..7
2099835
252.137
100
9
80
7
50
s@ 4
@
38
20
248. 106 251.129
19 [ [
247.100 ﬁ; A
¥ N— 5 R S— A — - :
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Figure S22. HRMS spectrum of 3¢

[ Elemental Composition ]

Data : QD-326-HREI Date : 26-Jan-2017 14:14
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.63 min Scan#: (13,14)
Elements : C 20/0, H 18/0, N 4/0
Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
30[ ¥ass: Shectrvil 1 Observed m/z Int% Err[ppm / mmu] U.S. Composition
Data : OD-326-HREI Date : 26-Jan-2817 14:14 314.1528 100.0 -1.1/ -0.3 14.0 C20 H 18 N 4
Sample: -
Note : -
ln:n : Direct Ion Mode : EI+ 315.1559 26.9
Spectrum Type : Normal lon (EF-Linear)
RT : 0.63 min Scant : (13,14)
BP : m/z 314.1528 Int. : 34.12
Output m7z range : 3@9.8234 to 319.9226 Cut Level : 9.00 %
736316
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180+
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80
’0
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Figure S23. HRMS spectrum of 3d
[ Elemental Composition ]
Data : QD-323-HREI Date : 26-Jan-2017 14:06
Sample: -
Note : -
/ Inlet : Direct Ion Mode : EI+
RT : 0.98 min Scan#: (20,21)
N Elements : C 16/0, H 18/0, N 4/0
| )\ Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
i~ Unsaturation (U.S.) : -0.5 - 100.0
N~ “NH,
Observed m/z Int$ Err[ppm / mmu] U.S. Composition
3d 251.1295 1.1 -0.7 / -0.2 10.5 C15S H 15 N 4
 Mass Spectrum ) 252.1372 3759 -1.3 / -0.3 10.0 C15 H1l6 N 4
Data : OD-323-HREI Date : 26-Jan-2017 14:06
oo = 265.1454 31.8 +0.5 / +0.1 10.5 C 16 H17 N 4
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ion (EF-Linear) 266.1531 100.0 -0.3 / -0.1 10.0 C 16 H18 N 4
RT : ©.98 min Scant : (20,21)
BP : msz 266.1531 Int. : 63.722
Output o range : 261.2500 16 271, 3854 Cut Level : 2.00 % 267.1555 18.7
1413312
266.153
108
912
8e
70
60
50
48
'255.145
30
28
12
262.121 263.130 JL
o — — A . . . e —
262 263 264 265 266 267 268 269 27 271
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Figure S24. HRMS spectrum of 3e

[ Elemental Composition ]

Data : QD-317-HREI Date : 26-Jan-2017 13:58
N Sample: -
/ Note : -
Inlet : Direct Ion Mode : EI+
| N RT : 0.48 min Scan#: (10,11)
)\ Elements : C 13/0, H 12/0, N 4/0
N/ NH Mass Tolerance 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
2 Unsaturation (U.S.) -0.5 - 100.0
3e Observed m/z Int% Err[ppm / mmu] U.S. Composition
223.0987 64.1 +1.4 / +0.3 10.5 CI13 H11 N4
[ Mass Spectrum 1
1 -317-HRET D; H ~Jan— H
Dicef G0l S L L B 224.1060 100.0 -0.9/ -0.2 10.0 C13H12N 4
Note : -
Intet : Dir lon Mode : EI+
Sp:c:rum 1y::(: Normal Ion (EF-Linear] 5 225.1082 4.5
RT : @8.48 min Scan® : (10,11)
BP : m/z 224.1060 Int. : 66.30
Output m/z range : 219.1406 to 229.0582 Cut Level : 0.98 %
1465416
224.106
100 4
9@
-]
7’0
223.898
60
50
40
30
20
12
219.209 221.284 ’ZZZADSE
CARE . L — — T —JLA — . oA .
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"n'z
Figure S25. HRMS spectrum of 3f
[ Elemental Composition ]
Data : QD-311-HREI Date : 26-Jan-2017 13:46
Sample: -
N Note : -
/ Inlet : Direct Ion Mode : EI+
RT : 0.48 min Scan#: (10,11)
| N Elements : C 15/0, H 16/0, N 4/0
)\ Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
= Unsaturation (U.S.) : -0.5 - 100.0
N~ "NH,
Observed m/z Int% Err[ppm / mmu] U.S. Composition
3f 237.1137 12.0 -1.4 / -0.3 10.5 C 14 H13 N 4
[ Mass Spectrum ) 251.1294 16.5 =1.2 / +0.3 10.5 € 15 H 15'N 4
Data : QD-311-HREI Date : 26-Jan-20@17 13:46
foplas = 252.1373  100.0 -0.8 / -0.2 10.0 C15H 16 N 4
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal lon (EF-Linear) 253.1408 18.1
RT : ©.48 min Scan® : (18,11)
B : mz 252.1373 Int. : 48.34
Output m/z range : 247.3744 to 256.3468 Cut Level : 9.00 %
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100
- %e
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Figure S26. HRMS spectrum of 3g

[ Elemental Composition ]

N Data : QD-328-HREI Date : 26-Jan-2017 14:18
Sample: -
| Note : -
N Inlet : Direct Ion Mode : EI+
| RT : 0.98 min Scani: (20,21)
/)\ Elements C 16/0, H 18/0, N 4/0
N NH Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
2 Unsaturation (U.S.) : -0.5 - 100.0
3g Observed m/z Int% Err([ppm / mmu] U.S. Composition
251.1295 11.1 -0.7 / -0.2 10.5 C 15 H15 N 4
[ Mass
n.u; Date : 25-Jan-2817 14:18 252.1372 379 -1.3/ -0.3 10.0 C 15 H 16 N 4
Sample
. fon Mode '+ EI+ 265.1454 31.8 +0.5 / +0.1 10.5 C 16 H17 N 4
Spectrum Type : Normal lon LEF ear]
L ?:j"" 1 266.1531  100.0 -0.3 / -0.1 10.0 C 16 H18 N 4
O\AU;ul mz 261.2500 to 3854 Cut Level : 0.0@ %
1413312 267.1555 18.7
266.153
122+
e
|
8e ‘
72
6@
5@ 4
42 |
265, 145
k[’] I
|
| |
12 ” ||
263.130 I \ix
] - - ; ~L - A T T
262 264 265 267 268 269 27e 27
Figure S27. HRMS spectrum of 3h
[ Elemental Composition ]
N Data : QD-329-C20H26N4 Date : 12-Dec-2016 16:11
/ Sample: -
N Note : -
| Inlet : Direct Ion Mode : EI+
/)\ RT : 1.73 min Scan#: (35,36)
N NH Elements : C 20/0, H 26/0, N 4/0
2 Mass Tolerance 1000ppm, 1lmmu if m/z < 1, 3mmu if m/z > 3

Unsaturation (U.S.) -0.5 - 100.0
3h Observed m/z Int% Err([ppm / mmu] U.S. Composition
293.1767 13.4 +0.2 / +0.0 10.5 C18 H21 N 4
{ Mass Spectrum )
Dav.:s : oniszs-camzsm Date : 12-Dec-2016 16:11 2212083 20.2 .1/ +0.4 2055 1C200H 25 N4
Sample: -
Note : - 322.2159 100.0 +0.6 / +0.2 10.0 C 20 H26 N 4
Inlet : Direct Ion Mode : EI+
ectrum T : Normal lon ~Linear
R 1T e s l?ast.!;s} 323.2198 23.3
BP : msz 322.2159 Int. : 66.87
Output m’z range : 316.6588 to 327.6973 Cut Level : .00 %
1463620
100 322.216
99
8@
70
60
50 |
40
kL]
321.208
20 {
12
319.181
E— ,Jh J L
317 318 319 328 321 322 323 324 325 326 327
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Figure S28. HRMS spectrum of 3i

3i

[ Mass Spectrum ]

Data : QD-33@U-CIBH14N4 Date : 12-Dec-2016 16:24
Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal Ion [EF-Linear)

[ Elemental Composition ]
Data : QD-330U-C18H14N4

Sample: -
Note : -

Inlet : Direct
RT : 1.28 min
Elements
Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%
283.0986 11,

284.1060 22.3
285.1140 31.6

286.1219 100.0

: C 18/0, H 14/0, N 4/0
1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3

-0.5 - 100.0

Err [ppm / wmmu]
+0.8 / +0.2

-0.8 / -0.2
-0.1 / +0.0

+0.4 / +0.1

Date :

Ion Mode : EI+
Scan#: (26,27)

U.S. Composition
155 € .18 H 11.N 4

15.0 C18 H 12 N 4
14.5 C18 H13 N 4

14.0 C18 H 14 N 4

RT : 1.28 min Scan# : (26,27)
BP : m/z 286.1213 Int. : 34.19
Output m/z range : 280.4807 to 291.2522 Cut Level : .08 % 2871255 20:7
751887
100 286. 122
L)
8@
70
6@
50
40
285.114
308
,284.['66
20
283293
10
282.098 J
0- S L A
T T T T T T T T T T
281 282 283 284 286 287 288 289 290 291
m/z
. =9
Figure S29. HRMS spectrum of 3i
[ Elemental Composition ]
Data : QD-330-HREI Date 26-Jan-2017 14:23
N Sample: -
Note : -
! Inlet : Direct Ion Mode : EI+
Pd RT : 0.53 min Scan#: (11,12)
Elements C 18/0, H 12/0, N 4/0
/)\ Mass Tolerance : 1000ppm, 1lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) -0.5 - 100.0
N~ "NH,
Observed m/z Int% Err([ppm / mmu] U.S. Composition
3i| 283.0986 46.5 +0.7 / +0.2 15.5 € 18 H'1ll N 4
€™ Spect ] = <
mlfs:o;3%Tw¢1 Date : 26-Jan-20817 14:23 284.1060 100.0 0.7 4 0.2 15.0 C18 H12 N4
Sample: -
Note : - 285.1089 20.4
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal lon (EF-Linear)
RT : @.53 min Scant : (11,12)
BP : m/z 284.1060 Int. : 58.36
Output m7z range : 278.6598 to 289.4983 Cut Level : .00 %
1258795
284,106
100
99
8e
a
60
50 4 283.099
@
k)
20
10
J 279.161 J
2 _‘JA T A_A T A |/\A T T IA_‘ T T T
279 280 281 282 284 285 286 28?7 288 289

12-Dec-2016 16:24
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Figure S30. HRMS spectrum of 3j

N [ Elemental Composition ]
/ Data : QD-333-C18H12N4 Date : 12-Dec-2016 16:19
N Sample: -
Note -
/)\ Inlet : Direct Ion Mode : EI+
N NH RT : 0.88 min Scan#: (18,19)
2 Elements : C 18/0, H 12/0, N 4/0
Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
3i Observed m/z Int% Errippm / mmu) U.S. Composition
J 283.0986 45.5 +0.9 / +0.3 15.5 C 18 H11 N 4
M Spectrum ) 284. B -0. -0. %
Data & OD-333-Cl6HI2NA Date : 12-Dec-2@16 16:13 41060 00,0 BT/ 0 158 BEEEIING
Sample: -
Rots 7 = 285.1091  20.7
Inlet : Direct lon Mode : EI+
Spectrum Type : Normal lon (EF-Linear]
RT : 0.88 min Scant : (18,19
BF : mrz 2B4. 1060 int. 2 72.93
Output m7z range : 278.9674 to 2B8.4926 Cut Level : .90 %
1587515
284. 106
100
90
80
70
60
58 283.899
40
30
20
) L
QJJJ\ P e M A J L J M - c\fLA

T T

T T T T —
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m/z
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Figure S31. HRMS spectrum of 3k
N [ Elemental Composition ] .
/ Data : QD-380-HREI Date : 29-Mar-2017 09:34
Me Sample: -
N Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.00 min Scan#: 21
/ Elements : C 17/0, H 14/0, N 4/0
Ph N NH2 Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
3k Observed m/z Int% Err[ppm / mmu] U.S. Composition
261.1030 18.6 -0.6 / -0.1 12.5 € 16 H-13 N 4
{ Mass Spectrum ] 29731033, 41.3 +0.7 / +0.2 I13.5 €17 HI3IN 4
Data : QD-388-HRE Date : 29-Mar-2017 @9:34 ;
i‘:'{:'f’_' 274.1220 100.0 +0.3 / +0.1 13.0 C1l7H 14 N 4
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal lon [EF-Linear] 275.1150 27.8
RT : 1.00 min Scank : 21
BP : mrz 274.1220 Int. : 60.992
Output :\/z range : 268.7685 to 28@.4985 Cut Level : 0.92 % 276.1244 21.9
669555
100~ 274,122
se
82
’0
-2}
50 A
273.103
a9
3e
20
™ 272,094
) 271.0€66 \
- , R i, SO , s : D I
268 269 270 271 272 273 274 275 278 er’? 27’8 279 280
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Figure S32. HRMS spectrum of 3m

3m

[ Elemental Composition ]

Data : QD-324-Cl6H14N4
Sample: -

Note : -

Inlet : Direct

RT : 1.13 min

Elements

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

C 16/0, H 14/0, N 4/0
s 1mmu if m/z < 1,

1000ppm,
-0.5 - 100.0

Err [ppm / mmu]

U.s.

Composition

247.0986 16.8 +0.9 / +0.2 12.5 C15 H 11 N 4
M Sy ]
Data, i SEE;;:TCIBHHN‘ Date : 12-Dec-2016 15:57 261.1142 34.6 +0.7 / +0.2 12.5 C16 H13 N 4
Sample: -
Not. > - -
ove - B 262.1215  100.0 1.2/ -0.3 12.0 C16 H14 N 4
S rum Type : Normal lon (EF-Lin ]
et i B g 263.1243  19.4
BP : msz 262.1215 Int. : 26.81
Output m7z range : 255.59@5 to 268.3205 Cut Level : 0.00 %
581333
262. 122
100~
90
80
70
60
50 4
40
l?ELIM
30
20
120
,25[3,241
ol —-A A : . - T - s - AN A - T
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m/’z
Figure S33. HRMS spectrum of 3n
MeO
Data QD-376-HRETL Date : 29-Mar-2017 09:30
Sample: -
Note : -
N Inlet : Direct Ion Mode : EI+
| RT : 1.00 min Scan#: 21
Elements : C 16/0, H 14/0, N 4/0, O 2/0
N Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
)\ OMe Unsaturation (U.S.) -0.5 - 100.0
Pz
N NH Observed m/z Int% Err[ppm / mmu] U.S. Composition
2 265.1085 18.7 1.7/ -0.4 11.5 C15H13 N4 O
279.6880 44.3
3n
[ rum J
Dal:sszs‘l;IeJE;7ETW?EI Date : 29-Mar-2017 @9:30 280.6420 12.5
Sample: - :
Note 1 = 293.1041  45.9 +0.8 / +0.2 12.5 C16 H13 N4 0 2
Inlet : Direct lon Mode : EI+
Rt v Naepeli CoRCSE Sinesn] 294.1120 100.0 +1.1 / +0.3 12.0 C16 H14 N4 O 2
BP : m’z 294.1120 Int. : 56.77
Output msz range : 283.2819 to 300.3205 Cut Level : 0.08 % 295 1132 21 8
618486 : :
294.112
100
S0
80
70
60
581 293.104
40
30
20
2
o . - . JL’ , A
T T T T T T T
290 291 292 293 294 295 296 297 298 298 300

Date 12-Dec-2016 15:57
Ion Mode : EI+
Scan#: (23,24)

3mmu if m/z > 3
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Figure S34. HRMS spectrum of 30

Ph [ Elemental Composition ]
Data : QD-325-C22H16N4 Date : 12-Dec-2016 16:07
\ Sample: -
/ Ph Note : -
N Inlet : Direct Ion Mode : EI+
RT 0.73 min Scan#: (15,16)
/)\ Elements : C 22/0, H 16/0, N 4/0
N NH Mass Tolerance : 1000ppm, 1lmmu if m/z < 1, 3mmu if m/z > 3
2 Unsaturation (U.S.) : -0.5 - 100.0
30 Observed m/z Int% Err[ppm / mmu) U.S. Composition
R 335.1299  100.0 +0.7 / +0.2 17.5 C22 H15 N 4
Data : QD-325-C22HIEN4 Date : 12-Dec-2016 16:07
3:';‘9‘9: = 336.1373 81.4 -0.6 / -0.2 17.0 C 22 H 16 N 4
e : -
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ton [EF-Linear] 337.1398 17.6
RT : 8.73 min Scan# : (15,16)
BP : mz 335.1299 Int. : 44.47
Output m/z range : 330.3027 to 341.4303 Cut Level : 9.00 %
959707
335.130
100-{
%
80
0
50
se -
)
30
20
e 334122 J
333.115 z .
332.110 ‘
ol g A A J L L A

T T T T T T e T
331 332 333 334 335 336 337 338 338 340 341

Figure S35. HRMS spectrum of Sa

[ Elemental Composition ]

Data : HK-211-C15H11N3 Date : 07-Sep-2016 13:50
Sample: -
Note : - :
Inlet : Direct Ion Mode : EI+
RT & 1.33 min Scan#: (27,28)
Elements : C 15/0, H 11/0, N 3/0
Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
5a Observed m/z Int% Err[ppm / mmu] U.S. Composition
i SR 205.0770  10.3 +2.1/ +0.4 11.5 C14 HI9N?2
Data : HK-211-CISH1IN3 Date : @7-Sep-2016 13:50
3::-9'?:: 233.0951 100.0 -0.8 / -0.2 12.0 C15 H 11 N 3
Inle'.': Direct Ion Mode : EI+
Spectrum Type : Normal Ion [(EF-Linear) 234.0966 18.1
RT : 1.33 min Scan# : (27,28)
BP : m/z 233.8951 Int. : 9.30
Output m/z range : 227.6588 to 238.9644 Cut Level : 0.08 %
196878 233.895
180~
90
80
70 4
60
S8
4@ -
30 4
20 4
18 )232.ﬁﬁ7
230.072 e A
8- — . V. Y SE—— L . - ; : ,
228 229 230 231 232 233 234 235 236 237 238
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Figure S36. HRMS spectrum of 5b

[ Elemental Composition ]

Data : HK-210-C16H13N3 Date : 07-Mar-2017 15:35
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.05 min Scan#: 22
Elements : C 16/0, H 13/0, N 3/0
Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
5b Observed m/z Int% Err[ppm / mmu] U.S. Composition
[ Mass Spectrum ] 246.1033 50.4 +0.9 / +0.2 12:5 €26 Hi12 N 3
Data : HK-218-CI6HI3N3 Date : @7-Mar-2017 15:35
S le: -
N::‘: s - 247.1108 100.0 -0.5 / -0.1 12,0 €16 H 13 N '3
Inlet : Direct Ion Mode : EI+
R s e ™ e g 248.1142  18.1
BP : m/z 247.1108 Int. ¢ 723.28
Output m/z range : 241.4814 to 253.5513 Cut Level : ©.00 %
786645
247.111
180
32
80
’0
60
246.103
50
a0
30
20
19
244.087
o T T A T JL T L T i T
242 243 244 245 246 247 248 243 2%5 251 2%2 2?’:3
o
Figure S37. HRMS spectrum of Se
[ Elemental Composition ]
Data : HK-217-HREI Date : 28-Feb-2017 09:38
Sample: -
Note 3 =
Inlet : Direct Ion Mode : EI+
RT : 0.75 min Scan#: 16
Elements : C 19/0, H 19/0, N 3/0
Mass Tolerance : 1000ppm, lmmu if m/z < 1, 3mmu if wm/z > 3
5¢c Unsaturation (U.S.) : -0.5 - 100.0
{ Mass Spectrum 1 Observed m/z Int% Err[ppm / mmu] U.S. Composition
Data : HK-217-HREI Date : 28-Feb-2017 @9:38 289.1580 100.0 +0.2 / +0.1 12.0 C 19 H19 N 3
Sample: -
Ties s Dirsct Ton s ¢ E1TF 290.1593  33.6
Spectrum Type : Normal Ion (EF-Linear]
RT : B.75 min Scan# : 16
BP : m/z 289.1580 Int. : 9B.67
Output m/z range : 2B4.1033 to 294.3412 Cut Level : .90 %
1944690 2B9. 158
180
9@ A
80
70 4
60 -
58+
40 -
30 4
20 4
12 A IZBBAIQB
284.272 286.123 287.140 {‘
g — : - T A 2 . A : : -
285 286 287 288 283 239 291 292 293 294
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Figure S38. HRMS spectrum of 5d

5d

<

Py

N~ NH,

[ Elemental Composition ]

Data : HK-228-HREI
Sample: -

Note : -

Inlet : Direct

RT : 1.00 min
Elements

Mass Tolerance

: C18/0, H 17/0, N 3/0
: 1000ppm, lmmu if m/z < 1, 3mmu if m/z > 3

Date : 28-Feb-2017 09:42

Ion Mode :

Scani: 21

EI+

Unsaturation (U.S.) -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
260.1187 100.0 -0.3/ -0.1 12.5 C17H 14 N 3
[ Mass Spectrum 1
Data : HK-22B-HREI Date : 28-Feb-2017 B9:42
Sarila: 261.1220 20.5
Note : -
Jnlag i Txpee Ton Made! 1 (EL¥ 275.1420 50.1 -0.9/ -0.2 12.0 C18H 17N 3
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.8 min Scant : 21
BP : m/z 260.1187 Int. : 82.50 276.1458 10.5
Output m7z range : 269.2136 to 2B1.1424 Cut Level : B.22 %
457738
275.142

504 {

a5

42

35

30 4

25

20 4

15

10 4

5

274.133
272.117 z
- - . 4 - A rJL - — . - - .
270 271 272 273 2724 275 276 272 278 278 288 281
m/z
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Experimental Procedure for Mechanism Study. A 10 mL microwave reaction tube was charged with 8
(0.086 g, 0.3 mmol) and 2 (0.025 g, 0.6 mmol) together with Cul (0.006 g, 0.03 mmol), K;PO, (0.127 g.
0.6 mmol), and DMF (3 mL). The reaction mixture was heated to 100 °C for 1 h by microwave irradiation
at 100 W initial power. The mixture was then cooled to room temperature and filtered through a short
silica gel column (ethyl acetate) to remove inorganic components. Removal of the solvent left a crude

mixture, which was separated by TLC (dichloromethane/MeOH = 9/1) to give 9.

N-(2-(1-Methyl-1H-benzo[d]imidazol-2-yl)phenyl)cyanamide (9). Pale yellow solid (58 mg, 78%). mp
125-127 °C. "H NMR (500 MHz, DMSO-de) & 4.57 (s, 3H), 6.02 (s, 1H), 7.61-7.64 (m, 1H), 7.76 (d, J =
8.2 Hz, 1H), 7.80-7.84 (m, 1H), 7.91-7.95 (m, 1H), 7.99-8.02 (m, 1H), 8.36 (d, /= 8.4 Hz, 1H), 8.71 (d, J
= 8.5 Hz, 1H), 8.79 (d, J = 8.3 Hz, 1H). °C NMR (125 MHz, DMSO-d) & 34.8, 112.7, 113.3, 116.1,
122.6, 124.5, 125.8, 126.1, 128.3, 132.7, 133.2, 135.6, 141.4, 145.6, 146.7. HRMS (EI) calcd for
CisHiaNy (M"): 248.1062. Found 248.1059.

Figure S39. 'H and °C NMR spectra of 9
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Figure S40. HRMS spectrum of 9

[ Elemental Composition ]

| Data : QD-399-C15H12N4 Date : 24-May-2017 15:35
N Sample: -
\ Note : -
Me Inlet : Direct Ion Mode : EI+
NH RT : 1.05 min Scan$#: 22
) Elements : C 15/0, H 12/0, N 4/0
9 C=N Mass Tole];ance : 1000ppm, 1mmu if m/z < 1, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
[ Mass Spectrum ) Observed m/z Int% Err[ppm / mmu] U.S. Composition
g:;:lef 0D-393-CISHI2N4 Date : 24-May-2017 15:35 247.1053 31.4 +0.9 / +0.2 12.5 € 15 H11 N 4
Not 3 =
ln\:l : Direct Ion Mode : EI+ 248.1059 100.0 -1.2 / -0.3 12.0 C 15 H 12 N 4
Spectrum Type : Normal Ion [EF-Linear]
RT : .65 min Scant® : g2
BP : m/z 248.1059 Int. : 73.28 249.1063 19.4
Output m/z range : 241.4834 to 253.5315 Cut Level : @.90 %
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