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Table 1. Crystal data and structure refinement for 7a.

Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique

Completeness to theta = 25.02

Absorption correction

Max. and min. transmission

Refinement method

7a
C17 H15 NS5
289.34
298(2) K
0.71073 A
Monoclinic, P2(1)/c
a=9.2337(11) A  alpha =90 deg.
b=11.0390(13) A beta = 96.198(3) deg.
c¢=15.7307(16) A  gamma = 90 deg.
1594.1(3) A"3
4, 1.206 Mg/m"3
0.076 mm"-1
608
0.14 x 0.06 x 0.05 mm
2.22 t0 25.02 deg.
-10<=h<=10, 0<=k<=13, 0<=I<=18
2789 /2789 [R(int) = 0.0000]
99.3 %
Semi-empirical from equivalents

0.9962 and 0.9894

Full-matrix least-squares on F"2



Data / restraints / parameters 2789/0/201

Goodness-of-fit on F*2 1.024

Final R indices [[>2sigma(I)] R1=0.0945, wR2 =0.1382
R indices (all data) R1=0.2931, wR2 =0.1754
Largest diff. peak and hole 0.260 and -0.199 e.A"-3
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Figure 1 X-ray structures of 7a CCDC 2281905



'"H NMR (500 MHz, CDCI3) spectra of compound 3a:
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"H NMR (500 MHz, CDCI3) spectra of compound 3a+D,0
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3C NMR (126 MHz,CDCls) spectra of compound 3a:
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HRMS(3a):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =20.0 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
385 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:17-17 H:16-16 N:0-100 0O:0-100 Na:0-1

9 ]
230810-1-3a 9 (0.118) 1: TOF MS ES+
N N'CHs 2.10e+004
o 306.1356 he
N3

%
P itk . Lo bl B bl M 1 S e Y. -
285.0 290.0 295.0 300.0 305.0 310.0 315.0 320.0 325.0 330.0 3
Minimum: =15
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mba  PPM  DBE i-FIT Norm  Conf (%) Formula

306. 1356 306. 1355 0.1 0.3 125 29.9 n/a n/a C17 H16 N5 0

"H NMR (500 MHz, CDCl;) spectra of compound 3b:
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13C NMR (126 MHz,CDCls) spectra of compound 3b:
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HRMS(3b):

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 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
422 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:18-18 H:18-18 N:0-100 0O:0-100 Na: 0-1
9
230810-1-3b 8 (0.102) (o] 1: TOF MS ES+
1.09e+005
1 320.1519 = N
H
N
N3
293.1512 .
9315 301.2725 305 1691 2072628 314.1202 321865 g 5155 342.1363 3491838,
295.0 300.0 305.0 310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PP DBE i=FIT  Norm Conf (%) Formula
320. 1519 320. 1511 0.8 2.5 12.5 33.8 n/a n/a CI8 HI8 N5 0
"H NMR (500 MHz, CDCl;) spectra of compound 3c:
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13C NMR (126 MHz,CDCls) spectra of compound 3c:
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HRMS(3¢):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =20.0 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

459 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:19-19 H:20-20 N:0-100 O:0-100 Na: 0-1

9
230810-1-3c 8 (0.102) 1: TOF MS ES+
[e] 1.38e+006
" 334.1669 NN
Ns
N3
%
335.1696
308.1683 925:1425 356.1483
o . 313.2791 317.1596 321.1254 325.1472 l 329.146. _336.1824 347.1277 353.1563 l miz
L 1A e L B R T e e e R R S e
310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0 350.0 355.0
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
334.1669  334. 1668 0.1 0.3 12.5 48.3 n/a n/a C19 1120 N5 0

"H NMR (500 MHz, CDCl;) spectra of compound 3d:
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13C NMR (126 MHz,CDCls) spectra of compound 3d:
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HRMS(3d):

Elemental Composition Report

Single Mass Analysis

Tolerance = 20.0 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

422 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:18-18 H:18-18 N:0-100 0O:0-100 Na: 0-1

9
230810-1-3d 6 (0.085)

1 320.1506

HyC

314.1264

Ns

_CH;

N3

Page 1

1: TOF MS ES+
2.58e+006

342.1321
343.1355

204.15M 304.0673 306 1056 311.1277 | _315.1301
056 anazrr | 3

LR B e e R REEE S Em s

300.0 305.0 310.0 315.0 3200 325.0

Minimum: -1.5
Maximum: 5.0 20.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
320. 1506  320. 1511 -0.5 -1.6 12.5 44.1 n/a n/a CI8 HI8 N5 0

"H NMR (500 MHz, CDCl;) spectra of compound 3e:
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13C NMR (126 MHz,CDCls) spectra of compound 3e:

(T1.3 CDCI3

Lrococi
\.76.8 LOCI3

26.5

180 170 160 150 110 130 130 10 100 a0 0 70 60
£1 {(ppm)

IR of compound 3e:

T
50 10

=
=4

957
:“":—'\r-!.wwwh

90! Mo,

1 ™, e )

| .. TV

5 N A ol
\ /

3062. 50

o
=1

Br @] |

%Transmittance
o o oo

8
3279, 17 T

=
2120.83

o w
5o
pd
=z
[
—
2081, 25
1639.58\____
o
1583, 23

4000 ss0 800 2500 2000
Wavenumbers (cm-1)

T1s00

T1000

" 500




HRMS(3e):

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 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
718 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:15-15 N:0-100 0:0-100 Na:0-1 Br: 1-3
b4 Br o
230810-1-3e 6 (0.085) 1: TOF MS ES+
_CHj 2.31e+006
386.0440 =
100 384.0459 MN
=
N3
%
387.0457 408.0254
380.0194 -
368.0343 376.0165 378_?215 7 I 388.0531 391.2029 396.5330 404.0277 405-?274 e
T T T T T T 1 ' T T T T T T T
370.0 375.0 380.0 385.0 390.0 395.0 400.0 405.0
Minimum: -1.5
Max imum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
384. 0459  384. 0460 -0.1 -0.3 12.5 57.8 n/a n/a C17 1115 N5 0 Br
"H NMR (500 MHz, CDCl;) spectra of compound 3f
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13C NMR (126 MHz,CDCls) spectra of compound 3f:
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HRMS(3f):

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 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
384 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:15-15 N:0-100 O:0-100 Na:0-1 F:1-1
9 o)
230810-1-3f 8 (0.102) 1: TOF MS ES+

N _CHs 5.48e+004

1 324.1269
Ny
F
N3
3011591 3071836 3142772 318.1050 $2:1320 337.7061 s

305.0 310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

324.1269  324.1261 0.8 2.5 12.5 43.7 n/a n/a CI7T HI5N5 O F

"H NMR (500 MHz, CDCl;) spectra of compound 3g:
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3C NMR (126 MHz,CDCls) spectra of compound 3g:
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HRMS(3g):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

1129 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:17-17 H:15-15 N:0-100 O:0-100 Na:0-1 Cl: 1-4

9 (e]
230810-1-3g 6 (0.085) _CHj 1: TOF MS ES+
S N 1.68e+006
340.0964 N
100 cl X
N3
%
362.0779
8 520 0550 3340719 336.0709 HO0963  sa91836 340504 3505811 | 3640757 3680503
325.0 330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0

Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
340. 0964  340. 0965 -0.1 -0.3 12.5 29.1 n/a n/a C17 H15 N5 0 C1

"H NMR (500 MHz, CDCl;) spectra of compound 7a:
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13C NMR (126 MHz,CDCls) spectra of compound 7a:
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HRMS(7a):




5.5
£1 {(ppm)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 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
614 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:17-17 H:16-16 N:0-40 0O:0-40 Na:0-3
1
230308-5-2a 6 (0.085) 1: TOF MS ES+
N 8.64e+006
1 290.1412 = J
\
“N. =
N7 N N-CHs
%
312.1222
282.9063 313.1249
o 84.9557 125.9843 1730817 214.9174 _344.8768 437.1943 4808533 5488416
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
Minimum: =16
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf(%) Formula
290. 1412 290.1406 0.6 2.1 125 379.4 n/a n/a C17 H16 N5
"H NMR (500 MHz, CDCl;) spectra of compound 7b:
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13C NMR (126 MHz,CDCls) spectra of compound 7b:
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HRMS(7b):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

206 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:18-18 H:18-18 N:0-100 O:0-100

230707-14-2b 10 (0.127) 1: TOF MS ES+

1.06e+006
304.1566 N

101
~ N

N
_N.
N" N7 N-CHs

* H
305.1592

81,5207 1411141 1711492 217.1067 301.1429 (3271400 4071027 482.1386 498,8920559.5227 5875532 e

R R | I | A | | LR 1 [ I ol vl 1 L 1 M| I T N

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Minimum: -L.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

304, 1566  304. 1562 0.4 1.3 12.5 260.0 n/a n/a C18 H18 N5

"H NMR (500 MHz, CDCl;) spectra of compound 7c:
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13C NMR (126 MHz,CDCls) spectra of compound 7c:
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HRMS(7c):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

225 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:19-19 H:20-20 N:0-100 O:0-100

12

230707-14-2¢ 9 (0.118) N 1: TOF MS ES+
2.23e+006
10 318.1720 S =
\
N-N- _
N~ “N-CzH,
%

217.1051 496.1513 587.5374

81.5205 141.1137_159.0672 421.1187 437.1953 559.5167

mi/z

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

Minimum: =145

Maximum: 5.0 20.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
318. 1720  318.1719 0.1 0.3 125 328.6 n/a n/a C19 H20 N5

"H NMR (500 MHz, CDCI3) spectra of compound 7d:
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3C NMR (126 MHz,CDCls) spectra of compound 7d:
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HRMS(7d):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

206 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:18-18 H:18-18 N:0-100 O: 0-100

12
230707-14-2d 7 (0.093) 1: TOF MS ES+
5.29e+006
10 304.1565 N
~I N
CH;
\}
N’N‘N/
; N-CH
305.1585
326.1374
262.0018 278.1096 294.1 597304.0880| | 306.1612 341.1647 359.2385363.1265 380'15643351071[“’2
240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Mi nimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

304. 1565  304. 1562 0.3 1.0 12.5 476.3 n/a n/a C18 H18 N5

"H NMR (500 MHz, CDCl;) spectra of compound 7e:
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13C NMR (126 MHz,CDCls) spectra of compound 7e:
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HRMS(7e):

,@

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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
300 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:17-17 H:15-15 N:0-100 ©O:0-100 Br: 1-2

12
230707-14-2¢ 9 (0.118) Br 1: TOF MS ES+
6.46e+005

~—~ N

10 368.0508 370.0490

NS
-N. =
N7 N H—CH3

%

371.0516

354.2824 350.2334 9629285 555 4587 72.0500 376.3215 S00-3656 383.2108 555 5958 357 8642 iz
355.0 360.0 365.0 370.0 375.0 380.0 385.0
Minimum: -1.5
Max 1mum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
368. 0508  368. 0511 -0.3 -0.8 125 433.3 n/a n/a CI17 HI5 N5 Br

"H NMR (500 MHz, CDCI3) spectra of compound 7f:
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13C NMR (126 MHz,CDCls) spectra of compound 7f:
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HRMS(7f):

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

187 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:17-17 H:15-15 N:0-100 ©O:0-100 F:1-1

230707-14-2f 8 (0.102) 1: TOF MS ES+
2.25e+006
10 308.1314 N
~I N F
\\ N
- ~
% N7 N N-CHs
309.1341
o 81,5008 141.1136 173.0820 217.1038 301.1419 330_;]13() 411.0782 4371927 4551703 556.1798 5B7~5441/605-1ﬁ?z
R e R AR Ea o o o o B e o e A RBAREEEEENEEEEE AL s e
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
308. 1314 308. 1311 0.3 1.0 125 332.4 n/a n/a CI7 15 N5 F

"H NMR (500 MHz, CDCI3) spectra of compound 7g:
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3C NMR (126 MHz,CDCls) spectra of compound 7g:
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HRMS(7g):

()

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 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

187 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:17-17 H:15-15 N:0-100 O:0-100 CI:1-1

230707-14-2g 7 (0.093) 1: TOF MS ES+
3.63e+006
10 324.1013 N
~ N Cl
\ N —
- ~
" N "N™ “N-CH;
326.0986 H
327.1012
+1 304 08s1 312.0891 344 1047 316.1035319.0901 334.1097 gac ga77 338.0846 346,082
i e L B L I e o BB B e A
305.0 310.0 315.0 320.0 325.0 330.0 335.0

Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf (%) Formula

324. 1013 324. 1016 -0.3 0.9 125 4235 n/a n/a CI7 H15 N5 Cl



