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'H NMR and C NMR Spectra of Compounds
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4 Nucleus 13C
'
T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30
1
HNMR - 16
NN YT e
NRNNNNNNS
NS
XNl
A
Cl N/
X
Parameter Value
1 Solvent CDCI3
2 Number of Scans 16
3 Spectrometer Frequency 500.17
4 Nucleus 1H
&l
¥ ¢
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

'HNMR - 17
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T AN T ]
\\ N\ Cl
P
7NN
Parameter Value
1 Solvent CDCI3
2 Number of Scans 1024
3 Spectrometer Frequency 125.77
4 Nucleus 13C
1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 9‘0 6;0 7‘0 éO 5‘0 4“00 I;O 2‘0 1‘0
BCNMR - 17
LC-MS and HRMS spectra of compounds
x10 6 |+ESI BPC Scan Frag=135.0V 2016.10.04_CI_Br_NH2_TMS_pyrazine.d
3 1 1
24
] /\
0,
x10 2 |DAD1 - B:Sig=254,4 Ref=off 2016.10.04_CI_Br_NH2_TMS_pyrazine.d
7.207
2 9544
l 2.733
4.56
0,
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95
Response vs. Acquisition Time (min)
x10 6 [+ESI Scan (7.272 min) Frag=135.0V 2016.10.04_CI_Br_NH2_TMS_pyrazine.d
306.1000 S‘(
Br N\ //
b X
—
CI” "N "NH,
Chemical Formula: CgH14BrCIN;Si
0.5 422.2000 Exact Mass: 302.9594
0 224.2000 l

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -1a
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+ESI TIC Scan Frag=135.0V Dec_13_CI_Br_NH2_Ph_acetylene_2.d

11
/\H_.. —
x10 2 |DAD1 - E:Sig=254,4 Ref=off Dec_13_CI|_Br_NH2_Ph_acetylene_2.d
i 10.253
100100

x10 6

1.2

1
0.8
0.6
0.4
0.2

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Response vs. Acquisition Time (min)

+ESI Scan (10.452 min) Frag=135.0V Dec_13_CI_Br_NH2_Ph_acetylene_2.d
141.1000

i 1178879.50
f T
Cl” N7 NH,

R Chemical Formula: C4,H;BrCIN3
Exact Mass: 306.9512

229.1000 310.0000

| 207037.86 198921.95
| -L_ [L}u.__J xl IR I

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS—-1b
x10 6 |+ESI Scan (rt: 0.907 min) Frag=365.0V ph_1a.d
45 *309.9587
4 100.00
3.5 307.9606
I 78.15
3,
2.5 Chemical Formula: C12H7BrCIN3
Mass: 307.9585
21 303.0661
1.5+ 36.82
311.9555
14 22.85
296.2602 305.0637
287.0711
05 "l 8.94 10.39 ‘ 318.2418
04 [ . | L I ‘ ‘ ‘ | I 38

284 286 288 200 292 294 206 298 300 302 304 306 308 310 312 314 316 318 320 322 324 326
Counts vs. Mass-to-Charge (m/z)

HR/MS - 1b

53




x10 6 |+ESI BPC Scan Frag=135.0V Pyrrolopyrazine_cycle.d
441 1
2,
0,
x10 1 |DAD1 - B:Sig=254,4 Ref=off Pyrrolopyrazine_cycle.d
4 2.207
100100
24
04 — -

02040608 1 12141618 2 22 24 26 28 3 32 34 36 38 4 42 44 46 438
Response vs. Acquisition Time (min)

x10 6 [+ESI Scan (2.290 min) Frag=135.0V Pyrrolopyrazine_cycle.d Bre N
2.5 234.0000 I I\>
’ ‘ cI” N N

24 Chemical Formula: CgH3BrCIN3
Exact Mass: 230.9199

154
1,
oLk L 11000 e 4534000 5047000 *

PRR——
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 2a
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x10 7 |+ESI TIC Scan Frag=135.0V Dec_13_CI_Br_NH2_Ph_cyclized.d

1 1
3,
2,
1 4
o . AN
x10 2 |DAD1 - E:Sig=254,4 Ref=off Dec_13_CI_Br_NH2_Ph_cyclized.d
9.260
1 96.$3
0.51 5.933
3.47
07 ey
I I | | [ | | | | | I
1 2 3 4 5 6 7 8 9 10
Response vs. Acquisition Time (min)
x10 6 |+ESI Scan (9.389 min) Frag=135.0V Dec_13_CIl_Br_NH2_Ph_cyclized.d
225 193.1000
. ) 2112440.00 Br N
* JPRSW,
1.754 o NN
1.51 Chemical Formula: C4,H;BrCINg
1.25+4 Exact Mass: 306.9512
14
0.754 310.0000
054 463750.69
’ 140.1000 228.1000
0.25+ 142064.59 152669.17 i
0J A

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -2b
x10 6 |+ESI Scan (rt: 0.813 min) Frag=365.0V ph_1b.d
161 309.9585
100.00
1.4+
Br N\
121 307.9604 j[ D_Q
76.73 al N/ N
1] H
Chemical Formula: C4,H7BrCIN;

08 Mass: 307.9585
0.6
0.4 311.9564

) 309.0230 20.81

15.83

2 312.9587 314 7809 3182420 270

0, ‘ ‘ “ | . ‘m IR 0.77 1\39 . ‘

304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322
Counts vs. Mass-to-Charge (m/z)

HR/MS - 2b
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x10 7 |+ESI TIC Scan Frag=135.0V dec_14_N_Me_CI_Br_PP.d
1 1

x10 1 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me_Cl_Br_PP.d

05 1 15 2 25 3 35 4 45 5 55 6
Response vs. Acquisition Time (min)

x10 3 |+ESI Scan (3.706 min) Frag=135.0V dec_14_N_Me_CI Br_PP.d
1 1311000 AN
6 608779.75 rI \j\/\>
5 c” N N
\
44 Chemical Formula: C;HsBrCIN
2l Exact Mass: 244.9355
166.1000
2 158766.95
1 2480000
26943.60
0L A b - L

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 3a
x109 |+ESI Scan (rt: 0.631 min) Frag=365.0V 170125_3a.d
247.9415 B N
] 100.00 r
7 PN
~
61 245.9436 cl”>N" N
7424 \
5 Chemical Formula: C;HsBrCIN,
4 Mass: 245.9428
3,
249.9388
21 23.92
239.1493
1 296 2571001 %111 2650040
N N u\\\ T . “

234 236 238 240 242 244 246 248 250 252 254 256 258 260 262 264 266 268 27
Counts vs. Mass-to-Charge (m/z)

HR/MS - 3a
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+ESI TIC Scan Frag=135.0V Dec_13_CI_Br_N_Me_PP.d

1 1
7.5
5,
2.5
0 AN
x10 2 |DAD1 - E:Sig=254,4 Ref=off Dec_13_CI_Br_N_Me_PP.d
8.107
2 10000
1 i
0,
T T T T T T T T T T T T T T T T T T T T
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10
Response vs. Acquisition Time (min)
x10 6 |+ESI Scan (8.154 min) Frag=135.0V Dec_13_CI|_Br_N_Me_PP.d
45 207.1000 Bre N
' 4131194.00 I m
4 pZ
c” >N~ N
3.5 \
Chemical Formula: C43HgBrCINg
3 Exact Mass: 320.9668
2.5
29 324.0000
1.5 1380893.00
1 -
140.1000 42;526(1)(1).0401
0.5 263827.75 J
0- e a 1 e a ) ) -
T T T T T T T T T T T T T T T T T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)
LC/MS -3b
x10 6 |+ESI Scan (rt: 1.503 min) Frag=365.0V ph_1c_1.d
1.31 323.9740
1.2 100.00
11 B NS
N 321.9762 L N
0.9 72.60 ¢ N \
0.8 Chemical Formula: C43HgBrCINg
0.7 Mass: 321.9741
0.6
0.5
0.44 325.9720
0.3 21.56
0.2 340.2613
014 313.1636  316.7786 337.1072 535
N 150 056 | ‘ 054

308 310 312 314 316 318 320 322 324 326 328 330 332 334 336 338 340 342 344
Counts vs. Mass-to-Charge (m/z)

HR/MS - 3b
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+ESI TIC Scan Frag=135.0V dec_14_N_Me(N_Me)|_Br_PP(Amination).d
1 1

0, —_—— ~——~—

DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(N_Me)|_Br_PP(Amination).d

6 3.067

100100

02040608 1 1214 1618 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5
Response vs. Acquisition Time (min)

x10 6 |+ESI Scan (3.080 min) Frag=135.0V dec_14_N_Me(N_Me)l_Br_PP(Amination).d
132.1000

124 1201807.50 Brt[ij\>

1 >N | N” N

H \

0.8 Chemical Formula: CgHgBrN,4
0.6 161.1000 Exact Mass: 240.0011
04 409115.31

0 Ull L 15967.84 30388.82

x10 8

1.2

0.8
0.6
0.4

0.2

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 4a

+ESI Scan (rt: 0.620 min) Frag=365.0V 170125_4a.d

243.0071
241.0090 100.00
93.28 Br. N
T
HsC. =~
N~ N
CH;

N
H

Chemical Formula: CgHgBrN,
Mass: 241.0083

242.0119 | 244.0099
236.1273 239.1495 8.93 8.62 249.1578 250.9887

1.06 3-‘73 4-‘76 324

236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
Counts vs. Mass-to-Charge (m/z)

HR/MS - 4a
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x10 6 |+ESI BPC Scan Frag=135.0V 20161122_4b.d
1 1

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161122_4b.d

i 7.253
6 7847

3 5.193
24 17.14

14 1.720
4.39
0

06 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95
Response vs. Acquisition Time (min)

x10 8 |+ESI Scan (7.249 min) Frag=135.0V 20161122_4b.d
94 Br N\
N 317.000 I D—@
SNTONT N
H \

6 Chemical Formula: C4H43BrN,
Exact Mass: 316.0324

N 254.1000 ’l

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 4b

x10 8 |+ESI Scan (rt: 1.232 min) Frag=365.0V 170125_4b_2.d

317.0406
100.00 319.0387
9 B

s T IO
5 HsC. P

SNTNT N
21 H CHs
Chemical Formula: C44H3BrN,4
157 Mass: 317.0396

318.0430 | 320.0419

16.75 14.62
0.5 316.0323 '
312.1470 330

033 ‘

322.2495 327.2010
1.35 0.83

312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328
Counts vs. Mass-to-Charge (m/z)

HR/MS - 4b
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x10 7 |+ESI TIC Scan Frag=135.0V dec_14_N_Me(TMS_acetylene)_N_Me_PP.d
61 1

0

x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(TMS_acetylene)_N_Me_PP.d

6.093

N o1fk3
0.5 3.113
8.47
0l A

05 1 15 2 25 3 35 4 45 5 55 6 65 7 15
Response vs. Acquisition Time (min)

x10 6 |+ESI Scan (6.185 min) Frag=135.0V dec_14_N_Me(TMS_acetylene)_N_Me_PP.d
259.2000
1751 1683490.63 |
Ssi

1.5 - %N

.25 | TN

1.25 N NI'}

1 H \

Chemical Formula: Cq3HgN,Si

0.754 229.1000 Exact Mass: 258.13

051 468114.41

) 121.1000

0.254 181080.33 321.0000 515.4000  579.3000

0 l 31215.06 36425.72  37310.72

-71r T 1 T T T A
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -5a
x10 6 |+ESI Scan (rt: 1.096 min) Frag=365.0V 170125_5a_2.d

144 259.1378 |
- 100.00 s~

i -

. % N

1 | \j\/\>

HSC\H N/ N\
08 CHy
Chemical Formula: C13HgN,Si
0.6 Mass: 259.1373
0.4
0.2+ 239.1494 249.1578 272.9701 283.1756
3.73 4.20 265.0044 3.23 3.41

235 240 245 250 255 260 265 270 275 280 285 200 295
Counts vs. Mass-to-Charge (m/z)

HR/MS - 5a
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x108

+ESI TIC Scan Frag=135.0V dec_14_N_Me(N_Me)_Ph_acetylene_pp.d
1

1.5
1 i
0.5
0
x102 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(N_Me)_Ph_acetylene_pp.d
4.253
4 100400
2,
0,
| | | | | | | | | | | | | |
0.5 1 1.5 2 2.5 3 35 4 4.5 5 55 6 6.5
Response vs. Acquisition Time (min)
x10 4 |+ESI Scan (5.090 min) Frag=135.0V dec_14_N_Me(N_Me)_Ph_acetylene_pp.d
77 248.1000 263.1000
64 70366.92 64071.20
X
5+ NS N\
|
4] SNTONTON
H \
34 Chemical Formula: C4gH 4Ny
Exact Mass: 262.1218
2 222.1000
10818.84 277.1000 303.1000 350.3000
1 J\\ ﬂ 5583.78 4625.98 5135.46
0-losmnee s oo l\_,. . A..A_AV\_.AA_:\_M _.,A.}IL...._- P, WY N.An_....,_...
T T T T T T T T T T T T T T T
220 230 240 250 260 270 280 290 300 310 320 330 340 350
Counts vs. Mass-to-Charge (m/z)
LC/MS -5b
x10 5 |+ESI Scan (rt: 0.877 min) Frag=365.0V 170125_5b.d
263.1294
64 98.83
51 XN
Y
4 HSC\N N/ '\!
34 H CH,
Chemical Formula: C1gH14N4
24 Mass: 263.1291
239.1494 249.1575 283.1757 300.2016
! 7.90 8.42 257.1001 275'%00 715  290.0743 713
| Ll 27 | | 125 |
[0, SO PR UIVAY DOV RN S RO SR | "u.j....A‘.._.‘..\.‘A....‘..M..........s.‘._.x...L.A."....‘4
240 245 250 255 260 265 270 275 280 285 290 295 300

Counts vs. Mass-to-Charge (m/z)

HR/MS - 5b
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x10 8 |+ESI TIC Scan Frag=135.0V dec_14_N_Me(3_F_Ph_acetylene) N_Me_PP.d
1 1

x102 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(3_F_Ph_acetylene) N_Me_PP.d

8- 4673
6 10gloo

05 1 15 2 25 3 35 4 45 5 55 6 65
Response vs. Acquisition Time (min)

x10 ° |+ESI Scan (5.189 min) Frag=135.0V dec_14_N_Me(3_F_Ph_acetylene)_N_Me_PP.d
281.2000
359 336620.31
3 F S
25 | j\/\§
~ ~ N
2 N N \
1.54 Chemical Formula: C4gH3FN4
1721000 Exact Mass: 280.1124
14 240.1000
67007.56 50135.98
0.5 . 401.2000
0] | 740§.90

- 71T T T 1 T T T T \- T T T T T T T T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -5¢
x10 6 |+ESI Scan (rt: 0.873 min) Frag=365.0V 170125_5c.d
9] 281.1202
100.00
1.8
1.6
144 F X (NEN
PR
HsC. =

1 SONTONTON
0.8 ) CHs 340.2598

1 Chemical Formula: C4gH13FN,4 3295
0.6+ Mass: 281.1197
0.4
0.2 2491576 261.1314  272.9699 300.2020 322.2489

2.?2 1.81 2.19 2.50 2.20 |
0, | L L [ I | L | . [ | . N i B

240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345
Counts vs. Mass-to-Charge (m/z)

HR/MS - 5¢
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x107

0.8+
0.6
0.4+

0.2+

+ESI BPC Scan Frag=135.0V 20161122_5d.d
1 1

N

DAD1 - B:Sig=254,4 Ref=off 20161122_5d.d

4.613
100100

02040608 1 12141618 2 212242628 3 32343638 4 42444648 5 52545658 6
Response vs. Acquisition Time (min)

x107

0.8
0.6
0.4+
0.2

+ESI Scan (4.707 min) Frag=135.0V 20161122_5d.d

281.2000 F
X N
B

Chemical Formula: CqgH3FN4
Exact Mass: 280.1124

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 5d

x106

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

+ESI Scan (rt: 0.855 min) Frag=365.0V 170125_5d.d

281.1201 F
100.00
X N
PR
H3C\ N/ N\
H CHj

Chemical Formula: C4gH3FN4
Mass: 281.1197

265.0039 2729700  279.0936 2049516 3002019  305.1573

0.57 203 2.38 168 2.37 183
| SN Ny PN ST SN [ I

L |

" 264 266 268 270 272 274 276 278 280 282 284 286 288 290 292 294 296 298 300 302 304 306
Counts vs. Mass-to-Charge (m/z)

HR/MS - 5d
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x108 |+ESI TIC Scan Frag=135.0V dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP.d
241 1

x102 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP.d

6 4.193
100100

05 1 15 2 25 3 35 4 45 5 55 6 65
Response vs. Acquisition Time (min)

x10 9 |+ESI Scan (4.703 min) Frag=135.0V dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP.d
293.2000
27 191465.88 o
-
1.75-
151 XN
TN
1251 . | NI'}
1 H \
0754 121.1000 Chemical Formula: C;7HgN,4O
) 53193.52 172.1000 Exact Mass: 292.1324
0.51 36962.34 587.3000
0.254 J J( 22304.52
0l A M A _.l._...LA }l M e 1

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 5e
x10 5 |+ESI Scan (rt: 0.873 min) Frag=365.0V 170125_5e.d
2.54 293.1403 o
2.251 37.62 HaC”
2,
X N
1.75+ | \I\>
1.5 H3C‘N N/ N‘
1.25- H CHs
14 Chemical Formula: C17H1gN4O
0.75 Mass: 293.1397
7 283.1753 300.201%
0.5+ 6.76 76 305.1575
279.0943 5.46
0.25- 3.08 ‘ ‘ ‘
0l ‘. i ‘L. D AT P RO PO Y N A 1 ‘ PO TR | PR N T S T R

278 280 282 284 286 288 290 202 294 296 298 300 302 304 306 308 310 312 314 316
Counts vs. Mass-to-Charge (m/z)

HR/MS — 5e
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x10 8

+ESI TIC Scan Frag=135.0V dec_14_N_Me(4_Me_Phl_acetylene)_N_Me_PP.d
1 1

N ~— T

DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(4_Me_Phl_acetylene)_N_Me_PP.d

x10 6
1.6

14
12

0.8+
0.6
0.4+
0.2

05 1 15 2 25 3 35 4 45 5 55
Response vs. Acquisition Time (min)

+ESI Scan (5.279 min) Frag=135.0V dec_14_N_Me(4_Me_Phl_acetylene)_N_Me_PP.d
277.2000
1411402.63
X
X_ N
T
H

Chemical Formula: C47HgN4
Exact Mass: 276.1375

132.1000 185.1000 236-2000

x106

141

1.2+

0.8+
0.6+
0.4+

0.2+

(21655.92 3574234 7747419
Py A

a_na s L i

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 5f
+ESI Scan (rt: 1.011 min) Frag=365.0V 170125_5f.d
277.1452
100.00
X N
LY
H3C\ N/ N
H \
259.1381 CHs
34.05 Chemical Formula: C47H1gN4
Mass: 277.1448
272.9704 2831755  991.1248 300.2023 309.1351

250 255 260 265 270 275 280 285 290 295 300 305 310
Counts vs. Mass-to-Charge (m/z)

HR/MS — 5f
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x108

+ESI TIC Scan Frag=135.0V dec_14_N_Me(cyclopropyl_acetylene) N_Me_PP.d
1

0.5
0
x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(cyclopropyl_acetylene)_N_Me_PP.d
3 3.107
100100
2,
1,
0 —_—
T T T T T T T T T T T
0.5 1 1.5 2 25 3 35 4 4.5 5 55
Response vs. Acquisition Time (min)
x10 4 |+ESI Scan (2.932 min) Frag=135.0V dec_14_N_Me(cyclopropyl_acetylene) N_Me_PP.d
2.25 227.2000
2 20019.96 \
N N
1.754 | m
15 293.2000 N N N
1.25+ 11397.88 Chomical Formula: Code N
emical Formuia:
1 270717.(1)01080 Exact Mass: 226.11315134 !
0.75- 133.1000 .
: 5499.68 357.1000
0.5 3969.66 453.4000 504.6000 5667000
0.25 1666.24 1660.38  1192.64
07 AL .|_|l. J,,J...-uk J_.i L M AL.J.,‘,,,AL e VTR F WY S TTReE WA Fre” S g REFY TPTTm e e yapey ¥
- 17nn 1 1 1 1+ T ‘1 1 T ‘1 T T1 1 ‘1 ‘1 ‘1 T T 1 1 T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)
LC/MS - 5¢
x10 6 |+ESI Scan (rt: 0.668 min) Frag=365.0V 170125_5h.d
24 227.1296
1.8 100.00
161 Y
| DR
1.4 HBC\N N/ N\
1.2 H CH3
1 Chemical Formula: C43H14N,4
0.8+ 224.1286 Mass: 227.1291
0.6+ 30.11
04 2221131
] 217.1049 : 232.0642 239.1493 249.1574
02 141 920 4.06 2.63 050 :
04 YRS T R B e -

212 214 216 218 220 222 224 226 228 230 232 234 236 238 240 242 244 246 248 250 252 254
Counts vs. Mass-to-Charge (m/z)

HR/MS — 5¢
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x108

+ESI TIC Scan Frag=135.0V dec_14_N_Me(N_N_DiMe_Ph_acetylene)_ N_Me_PP_1.d

21 1
1.54

1,

0.5

0 P ./\|_ —_

x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(N_N_DiMe_Ph_acetylene) N_Me_PP_1.d

2 5.

98]

1,

3.293
1.71
0,
I T T T T T T T T T T T T T T T
0.5 1 15 2 25 3 35 4 45 5 55 6 65 7 15
Response vs. Acquisition Time (min)
x10 9 |+ESI Scan (5.559 min) Frag=135.0V dec_14_N_Me(N_N_DiMe_Ph_acetylene)_ N_Me_PP_1.d
164 306.3000
147860.41
1.4 |
N
1.2 -

14 XN

08- D
262.2000 N“ NN
06 1342000 5257170 H \

’ 45312.58 Chemical Formula: C4gHgN5
0.4 Exact Mass: 305.1640
024 221.1000 384.3000

0 A Ao M \J .l

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -5h

x108
1.2

0.8+

0.6

0.4+

0.2

+ESI Scan (rt: 0.914 min) Frag=365.0V 170125_5g.d

306.1717 b
100.00 -
XN
0
M INTN 340.2601
H ( :
CHs 54.04

Chemical Formula: CqgH1gN5
Mass: 306.1713

294.9522 300.2023 320.1509 327.2015
262 3.90 4-f4 261
[ | . | | L . . L

200 205 300 305 310 315 320 325 330 335 340
Counts vs. Mass-to-Charge (m/z)

HR/MS - 5h
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x10 6 [+ESI BPC Scan Frag=135.0V 20161122_5i_1.d
1 1

0N\ A ~ ——

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161122_5i_1.d

11.913
1.5 100300

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Response vs. Acquisition Time (min)

x107 |+ESI Scan (12.149 min) Frag=135.0V 20161122_5i 1.d
" 339.2000
" Nn
04
02
0.

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 5i
x10 6 |+ESI Scan (rt: 1.850 min) Frag=365.0V 170125_5i.d
1.84 339.1607
100.00
1.6+
1.4+
1.2 XN
O
14 Hac\H N N
0.8 CHs 340.2598
Chemical Formula: Co,H1gNy 37.10
0.6 Mass: 339.1604
0.4
341.2633
0.2 338.1538 7.67
0 043 |

337 3375 338 3385 339 3395 340 3405 341 3415 342
Counts vs. Mass-to-Charge (m/z)

HR/MS - 5i
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x10 8 [+ESI TIC Scan Frag=135.0V dec_2 2015_N_N_Dime_fina;_cyclic_sameside.d
1541
1,
0.5
0 ey T
x10 1 |DAD1 - E:Sig=254,4 Ref=off dec_2_2015_N_N_Dime_fina;_cyclic_sameside.d
1,
0.5
0 ——
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95
Response vs. Acquisition Time (min)
x10 7 |+ESI Scan (9.628 min) Frag=135.0V dec_2 2015_N_N_Dime_fina;_cyclic_sameside.d
1 382.3000
A 9341847.00
0.8 -
XN
S
061 PR,
H
041 i
0.2
07 | | | | | | | | | | | l | | | | | | | | |
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)
LC/MS - 5j
x10 6 |+ESI Scan (rt: 2.204 min) Frag=365.0V 170125_5j.d
1 382.2026
0.9 100.00 b
0.8 «
0.7 N N
N
0.6 HiCoy ‘NI’}—@
0.5 H CH;,
0.3
0.21 388.2540
014 371.2265 375.9181 605 3932102 398.1981
o1 18 23 b, e 122

362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 306 398 400 402 404 406 408 410

Counts vs. Mass-to-Charge (m/z)

HR/MS — 5
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1

+ESI TIC Scan Frag=135.0V dec_14_N_Me(TMS_acetylene)_N_Me_PP(cyclized).d

0.5
0
x10 1 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(TMS_acetylene) N_Me_PP(cyclized).d
2113
6 100100
4,
2,
0,
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38
Response vs. Acquisition Time (min)
x10 5 |+ESI Scan (2.512 min) Frag=135.0V dec_14_N_Me(TMS_acetylene) N_Me_PP(cyclized).d
172.1000
5| 5654p1.31 N
C Y
4 N">SNT TN
187.1000 Ch '/IF I CE,H N
emical Formulia:
3 280034.91 Exact Mass: 186.(;30&130 ¢
2,
" 2011000 iy 2791000 3101000 oy
ol N PRSI S LA W )
| | | | | | | | | |
160 180 200 220 240 260 280 300 320 340 360 380 400
Counts vs. Mass-to-Charge (m/z)
LC/MS - 6a
x10 6 |+ESI Scan (rt: 0.667 min) Frag=365.0V 6a.d
2.84 N
187.0988
26 100.00 (/\/[ I\§
2.4 N “~N
2.2 / N \
2 Chemical Formula: C4oH1gNy4
1.8 Mass: 187.0978
1.6
1.4
1.2
14
0.84 224.1293
06 2447
0.4 171.1501 199.0984 209.0600
02 1649215 6.60 5.62 6.04
0- 0'41 “ - . ‘ | ‘ ‘\‘l .
" 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235

Counts vs. Mass-to-Charge (m/z)

HR/MS - 6a
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x10 8 [+ESI TIC Scan Frag=135.0V dec_14_N_Me(N_Me)_Ph_acetylene_pp(cyclized).d
1 1
2,

0 —

x102 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(N_Me)_Ph_acetylene_pp(cyclized).d

6 3.553
104]00

4,

2,

0,

05 1 15 2 25 3 35 4 45 5 55 6 65
Response vs. Acquisition Time (min)

x10 8 |+ESI Scan (3.574 min) Frag=135.0V dec_14_N_Me(N_Me)_Ph_acetylene_pp(cyclized).d
263.2000
8538921.00
8 N
O~

i N “N
6 ;N
4 Chemical Formula: CqgH14N4

] Exact Mass: 262.1218
21 1181000

282672.91 “

0- A oeah a o aa A A 1 A {

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 6b
x10 6 |+ESI Scan (rt: 0.850 min) Frag=365.0V 6b.d
| 263.1303

24 100.00
2.2 N\
1.8 /N N N\
1.6
141 Chemical Formula: C1gH4N4

’ Mass: 263.1291
1.2

1 i

224.1293

081 2975
08 280.2649 309.0222
0.4 250.9898 12.70 296.2596 15.12
021 236.1303 7.69 7.40 318.2412

.0,\.“\w 057 L) I ol “ ‘\\“. \‘m 2718‘

" 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6b
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x108 |+ESI TIC Scan Frag=135.0V dec_14_N_Me(3_F_Ph_acetylene)_N_Me_PP(cyclized).d
21 1

x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(3_F_Ph_acetylene) N_Me_PP(cyclized).d

3 3727
100{00

05 1 15 2 25 3 35 4 45 5 55 6 65
Response vs. Acquisition Time (min)

x10 7 |+ESI Scan (3.789 min) Frag=135.0V dec_14_N_Me(3_F_Ph_acetylene) _N_Me_PP(cyclized).d
Ly 281.2000
8859336.00 N
0.8 a TI:§>
N~ >N N
061 F / \
Chemical Formula: C4gH413FNy4
0.4+ Exact Mass: 280.1124
021 4361000
254289.06
0- I I PV S W'Y A A

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -6¢c
x10 6 |+ESI Scan (rt: 0.822 min) Frag=365.0V 6c.d
281.1206 N
2 100.00 Vi | T\>
1.8
N~ >N N
1.6+ F / \
144 Chemical Formula: C1gH13FN4
1.2+ Mass: 281.1197
1,
i 224.1292
08 34.82
061 309.0219
0.4 250.9896 18.25
024 2021082 2361208 1076 272.9709 2049525 340.2601
oot om0 ees R e

200 210 220 230 240 250 260 270 280 200 300 310 320 330 340
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6¢
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x10 7 |+ESI BPC Scan Frag=135.0V 20161122_6d.d
15
1 1

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161122_6d.d

3.740
44 104}00

05 15 2 25 3 35 4 45 5 55 6
Response vs. Acquisition Time (min)

x10 6 |+ESI Scan (3.927 min) Frag=135.0V 20161122_6d.d

281.1000
8 <> (/IN\ A
F |
67 /N NII\?

Chemical Formula: C1gH13FNy4
Exact Mass: 280.11

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS —6d
x10 8 |+ESI Scan (rt: 0.710 min) Frag=365.0V 6d.d
3 281.1208
2.75| 100.00 N
2.251 N— N7 N
N / \
1759 Chemical Formula: C4gH3FN4
154 Mass: 281.1197
125
i 224.1292
0.751 24.95
05 250.9896
0.25- 2301499 892  265.0047 204.9527 320.2567 340.2602
' i 0.50 2,01 | 381 0.84 228
0, . . L L L L PN Y L B A . L | | .

210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6d
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x10 8 |+ESI TIC Scan Frag=135.0V dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP(cyclized).d
1 1
2,
1 4
0
x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP(cyclized).d
6 3427
100100
4,
2,
0,
T T T T T T T T T

o5 1 15 2 25 3 35 4 45 5 55 6
Response vs. Acquisition Time (min)

x106 |+ESI Scan (3.385 min) Frag=135.0V dec_14_N_Me(4_OMe_Ph_acetylene) N_Me_PP(cyclized).d
293.2000
g 8309175.50 N
/ N N/j\/l}
6- / \
Chemical Formula: C47HgN4O
4. Exact Mass: 292.13
2,
185.1000
98706.11
04 AR Y

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 6e
x10 8 |+ESI Scan (rt: 0.860 min) Frag=365.0V 6e.d

241 293.1406 N\
22 10000 OO_(/I p

24 / \
1.8+ ’

Chemical Formula: C47HgN4O

1.6 Mass: 293.1397
1.44
1.24 280.2643

14 4634 336.2517

303.0654 36.03

0.8+ 30.98
0.6
041 250.9893 313'2313 35,1277
0.2 6.32 ’ ‘ 394.2101

| | O P 081

0- “\.\ - | ‘u m“u | ” L H. L T FE O oo b

230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6e
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x108

+ESITIC Scan Frag=135.0V dec_14_N_Me(4_Me_Phl_acetylene)_N_Me_PP(cyclized).d

211 1
1.5
1
0.5
0
x10 2 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(4_Me_Phl_acetylene) N_Me_PP(cyclized).d
4533
44 100{00
24
04
[ T T T T T T T T T T T T T
0.5 1 15 2 2.5 3 3.5 4 45 5 55 6 6.5
Response vs. Acquisition Time (min)
x10 7 |+ESI Scan (4.604 min) Frag=135.0V dec_14_N_Me(4_Me_Phl_acetylene)_N_Me_PP(cyclized).d
Ly 277.3000
8701137.00
0.8 N
0.6+ N “ N
;N A
0.4 )
Chemical Formula: C47HgN4
Exact Mass: 276.14
021 1321000 2211000
350185.59 562276.81
0J AN N W W |

0.8

0.6

0.4

0.2

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 6f
+ESI Scan (rt: 0.902 min) Frag=365.0V 6f.d
277.1455 N
100.00 ~
rooN A

Chemical Formula: C17H4gN,
Mass: 277.1448

250.9893
17.05
2650043 2729709 | | 231735 Cger’ a030pd0 3131626 3222493

3.§4 321 0.88 | 0.87 2.77 71}26

Ll

| I L

250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330
Counts vs. Mass-to-Charge (m/z)

HR/MS — 6f
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1

+ESI TIC Scan Frag=135.0V dec_14_N_Me(N_N_DiMe_Ph_acetylene)_N_Me_PP_(cyclised)...

P e N S o N

DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(N_N_DiMe_Ph_acetylene)_N_Me_PP_(cyclised...

4.213
100100

1

0.5

1 15 2 25 3 35 4 45
Response vs. Acquisition Time (min)

5 55

x106 |+ESI Scan (4.645 min) Frag=135.0V dec_14_N_Me(N_N_DiMe_Ph_acetylene)_N_Me_PP_(cyclised).d
1.21 306.2000
1 1044015.38 N
) \ 2\
H_H/NII I}
0.8
Chemical Formula: C4gH1gNs
Exact Mass: 305.16
0.6
0.4
0.2- 1711000 3743000
13789.00 13067.22
0/ ; LAM /

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

Counts vs. Mass-to-Charge (m/z)

LC/MS — 6g
x10 6 |+ESI Scan (rt: 0.810 min) Frag=365.0V 6g.d
141 306.1717 \
100.00 N
\ N N
1.2 N | N
) L
14 N \
081 Chemical Formula: C1gHgNsg
Mass: 306.1713
0.6
0.4
021 2831702 290.0753 zgjg?” 300.2024 313.1624 3222490 357 1851
oL Toss  Toes 4 Togg || 249 347 Topg |
‘ 285 290 295 300 305 310 315 320 325 330 335

Counts vs. Mass-to-Charge (m/z)

HR/MS - 6g
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x10 8 |[+ESI TIC Scan Frag=135.0V dec_14_N_Me(cyclopropyl_acetylene) N_Me_PP(cyclized).d

1 1
1.5+

x10 1 |DAD1 - E:Sig=254,4 Ref=off dec_14_N_Me(cyclopropyl_acetylene) N_Me_PP(cyclized).d

81 2.740
- 100|00

0+ ~

05 1 15 2 25 3 35 4 45 5 55
Response vs. Acquisition Time (min)

x10 8 |+ESI Scan (2.792 min) Frag=135.0V dec_14_N_Me(cyclopropyl_acetylene)_N_Me_PP(cyclized).d
5 227.2000
4537206.00 N
4 %(/I \l/\>
N">N7 N
185.1000 / \
3 2668869.25 Chemical Formula: C43H4N4
Exact Mass: 226.12
2,
14
515.3000
0 55317.45

R S T T T T T T T T T T T T T T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -6h
x10 8 |+ESI Scan (rt: 0.758 min) Frag=365.0V 6h.d
By 227.1304
1 11.80 N
0.8 /N NT N\
0.7 )
Chemical Formula: Cq3H4N4
0.6
Mass: 227.1291
05
04
250.9898
0.34 17;.;202 2.86
024 = 280.2645 994 9529
194.1186 1.44 :
0.1 178.1233 072 209.2017 236.1294 2650049 109
0.42 :
‘ 0.16 ‘ | 0.17 ‘ o |
0l b b ! RV Vol b

170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6h
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x10 7 |+ESI BPC Scan Frag=135.0V 20161122_6i.d
14
1 1

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161122_6i.d

9.260
6 1000

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10
Response vs. Acquisition Time (min)

x107 |+ESI Scan (9.309 min) Frag=135.0V 20161122_6i.d

b 339.2000
0.8 Ny
< >,</ \> < >

06 i W \

| Chemical Formula: CpoH1gNy
0.4 Exact Mass: 338.1531
0.2

0,

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 6i
x10 6 |+ESI Scan (rt: 1.601 min) Frag=365.0V 161212_61.d
339.1607
1.6
100.00
N\
N “ N
121 ;N
14 Chemical Formula: CyHqgNy4
Mass: 339.1604
0.8 224.1289
40.53
0.6
044 250.9892
171.1496 18.03
0.2 11.27 385.0342 453.3430 562.8911
‘ | | 4.38 3.09 0.98
o) I A B R W DR R S L

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
Counts vs. Mass-to-Charge (m/z)

HR/MS - 6i
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+ESI BPC Scan Frag=135.0V 20161122_6j.d
1

8,
6,
44
2,
0 '\.._._J\_‘_,._]\_._ o
x10 1 |DAD1 - B:Sig=254,4 Ref=off 20161122_6j.d
11.640
2+ 100100
1.5
1 i
0.5+
0f—— N ~
1 2 3 4 5 6 7 8 9 10 1 12 13
Response vs. Acquisition Time (min)
x10 7 |+ESI Scan (11.789 min) Frag=135.0v 20161122_6j.d
1 .
382.2000
0-87 \ N\
7 N
05 N <:> i/NII Nm
l Chemical Formula: Co4Ho3Ns5
047 Exact Mass: 381.20
0.2
0 \
T T T T T I T T T T T T T T T T T T T T T
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 430 500
Counts vs. Mass-to-Charge (m/z)
LC/MS - 6j
x10 5 |+ESI Scan (rt: 1.962 min) Frag=365.0V 6j.d
6.5 382.2037
6 89.41
N
5.5 \ A
s N <:> 4 I' m
45 NN
4 ) 353.1777
Chemical Formula: Co4Ho3N5 52.85
3.51 Mass: 382.2026
3,
2.5+
2,
1.5+ 294.9529
14 265.0052 14.45 340.2607 453.3443
8.84 313.1633 8.49 396.1829 414.1940 432.2816 8.05
0.5+ 0 ’ ‘ 2.33 ‘ ‘ ‘ ‘ 2_‘82 108 2_‘75
Obtld o Ll N [ TR ST VR 01 V1 PR L A L I A L

" 260 270 280 290 300 310 320 330 340 350 360 370 380
Counts vs. Mass-to-Charge (m/z)

HR/MS — 6j
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x107

+ESI BPC Scan Frag=135.0V NH_BOC_ClI_Pyrrolopyrazine.d
1 1

0.5

0

x10 2 |DAD1 - B:Sig=254,4 Ref=off NH_BOC_CI_Pyrrolopyrazine.d

1.54 2993

y 10¢{00
0.5

0,

02040608 1 12141618 2 22 24 2628 3 32 34 36 38 4 42 44 46 48
Response vs. Acquisition Time (min)
x107 [+ESI Scan (2.421 min) Frag=135.0V NH_BOC_Cl_Pyrrolopyrazine.d
H
1.24 227.2000 0__N_N_
D
1- CIToNT N 587.3000
3052000 Chemical Formula: C1,H45CIN4O,

0.8’ Exact Mass: 282.09
0.6
0.4+
021 1661000 “

0/ T Y ’l h La " _L

D L L e L e T T T T T T T T T 21—17
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Counts vs. Mass-to-Charge (m/z)

x10 6

1.8+
1.6+
1.4+
1.2

0.8+
0.6+
0.4+
0.2+

LC/MS - T7a
+ESI Scan (rt: 0.522 min) Frag=365.0V 170125_7a.d
305.0778
29.61 H
_N.__N
Boc I p
c” >N N
CH3
Chemical Formula: C4,H45CIN4O5
Mass: 283.0956
340.2597
9.09
2611307 2830961 392 2487 36?-%18 388.2540 432.2800
L 08 I T o 087
U I RO PP URUDPOTIS UUPPUUEY IS FOSTTOPPPIUPUETY PUPPe FOOTUTUOIIY UPUY FOPTY B0 P DU VRN J L B PP

250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
Counts vs. Mass-to-Charge (m/z)

HR/MS - 7a
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x10 8 |+ESI TIC Scan Frag=135.0V Dec_13_CI_N_boc_N_Me_PP.d
1

x10 3 |DAD1 - E:Sig=254,4 Ref=off Dec_13_CI_N_boc_N_Me_PP.d

05 1 15 2 25 3 35 4 45 5
Response vs. Acquisition Time (min)

5.5

x10 9 |+ESI Scan (5.428 min) Frag=135.0V Dec_13_CI_N_boc_N_Me_PP.d

45 207.1000
4 399572.31

261770.58

257 Chemical Formula: C4gH4gCIN,O,
2+ Exact Mass: 358.12
1.54 259.2000
1] 180.1000 89881.65
56690.02 381.2000
05 ! | h i Il 18328.46
0- . Lol b 1,

H
O_N_N
TEIO
285.1000 Oor NN

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

Counts vs. Mass-to-Charge (m/z)

LC/MS-Tb

x10 6 [+ESI Scan (rt: 0.935 min) Frag=365.0V ph_1d.d

71 *303.0675
6.5 100.00

4 Chemical Formula: C4gH19CIN,O,
3.54 Mass: 359.1269

[ [ 317.1129 301290
o5] 635 9.82 336.2528 ‘ 381.1111
' 134 ‘ ‘ 174

[l i ||, |

0l ‘m \‘ “ ‘u..

H
0__N__N
TR0
> Oc N N

432.2824
0.32

280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Counts vs. Mass-to-Charge (m/z)

HR/MS - 7b
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x10 7 |+ESI Scan (it: 0.634 min) Frag=365.0V 170125_8a.d

1.1+

*241.0564

1 100.00 EH3 N

0.8 —

07 c” N~ N
0'6 CH,
05, Chemical Formula: C43H47CIN,O,
0'4 Mass: 297.1113
0.3 223.0389

0.2 18.74

011 261.1317 297.1118 319.0939 34%3606 3622424 388 2548

ol J I o4 s 148 P 188 ogs

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410
Counts vs. Mass-to-Charge (m/z)

HR/MS - 8a

x10 6 |+ESI BPC Scan Frag=135.0V 20161004_Ph_step_5.d
1 1

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161004_Ph_step_5.d

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105
Response vs. Acquisition Time (min)

x10 8 [+ESI Scan (8.928 min) Frag=135.0V 20161004_Ph_step_5.d
& 317.1000 |
O.__N_N
] hig \I S < >
° \i/ OCIIN/ N
4 Chemical Formula: C;gH,1CIN,O,
Exact Mass: 372.14
2
273.2000
0- PR

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS -8b
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+ESI BPC Scan Frag=135.0V 20161122_9a.d
1 1

DAD1 - B:Sig=254,4 Ref=off 20161122_9a.d

2.533
100}00

02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 52 54
Response vs. Acquisition Time (min)

+ES| Scan (2.630 min) Frag=135.0V 20161122_9a.d

197.0000 H
N_N
Y
o NN
Chemical Formula: CgHgCIN,
Exact Mass: 196.05
161.0000 220.1000
- - JL 1113 'y
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100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS -9a

+ESI Scan (rt: 0.481 min) Frag=365.0V 170125_9a.d

197.0595
100.00

NN
L0
—
c”NT N
CHjy
Chemical Formula: CgHgCIN,
Mass: 197.0589

195.0886 199.0567
30.23 29.70

202.1092 2061043 209.0230 514 0375

| ‘ | 6"26 1.91 ‘ 2.21
I . I . Il | ) i

192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214
Counts vs. Mass-to-Charge (m/z)

HR/MS - 9a
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x108 [+ESI TIC Scan Frag=135.0v Dec_13_CI_(N_Me)_N_Me_PP.d
1

0.5

x102 [DAD1 - E:Sig=254 4 Ref=off Dec_13_CI (N_Me) N_Me_PP.d

2 4707
97p7

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 8 9 95 10
Response vs. Acquisition Time (min)

%10 |+ESI Scan (4.530 min) Frag=135.0V Dec_13_CI_(N_Me)_N_Me_PP.d
258.1000

25 244734 NN
I m
J “ N
2 Cl N \

Chemical Formula: C44H,3CIN,

151 273.2000 Exact Mass: 272.08
10779557
i 3902000
| 196.0000 5385890
UST081000 o100 g g5 o R0 5045000
980204 618826 596878 3986.12
O’E VR PV PRI N .L-l..ﬁ.]l.m. h. L. _ L . . .
-1 T 1 1T 1 T T

00U 0 1 N0 20 M0 K0 B0 N0 W M K0 0 A0 40 M0 40 40 50 50
Counts vs. Mass-to-Charge (m/z)

LC/MS -9b
x10 6 [+ESI Scan (rt: 1.379 min) Frag=365.0V ph_1e.d
273.0919
1.4 14.88
H
1] c” NN
\
0.8+ Chemical Formula: C44H43CIN,
06 Mass: 273.0902
' 271.0769| 2729895
0.4 3.77 4.3
260.0611 283:(2)‘7165
0.2 1.56 265.0056
0.31
ol R ‘ | L Ll L

252 254 256 258 260 262 264 266 268 270 272 274 276 278 280 282 284 286 288 290 292 294

Counts vs. Mass-to-Charge (m/z)

HR/MS - 9b
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x10 6 |+ESI BPC Scan Frag=135.0V 20161122_10c.d
1

x10 2 |DAD1 - B:Sig=254,4 Ref=off 20161122_10c.d

3.740
24 100)00

02040608 1 12 1416 18 2 2224 2628 3 32343638 4 4244 4648 5 52

Response vs. Acquisition Time (min)

x10 6 [+ESI Scan (3.892 min) Frag=135.0V 20161122_10c.d
H
281.1000 AN NS
] |
; P
6 F
Chemical Formula: CqgH3FN4

4 Exact Mass: 280.1124
2,
0- L

Counts vs. Mass-to-Charge (m/z)

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

LC/MS - 10c
x10 6 |+ESI Scan (rt: 0.713 min) Frag=365.0V 170125_10c.d H
281.1201 NN
3 100.00 HC n
~
= NN
2.5 CH,
24 F
Chemical Formula: C4gH13FN4
1.5 Mass: 281.1197
1’ 340.2596
293.1399 2016
051 491575  266.0964 6.95 322.2488 362.2414
1.76 3.35 | 141 4.24
0L e . AN L ) ] ) [ |,
T T T T T T T T T T T T T
240 250 260 270 280 290 300 310 320 330 340 350 360

Counts vs. Mass-to-Charge (m/z)

HR/MS - 10c
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x10 8 |+ESI TIC Scan Frag=135.0V Dec_13_Ph_acetylenel_(N_Me) N_Me_PP.d
21 1

x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_Ph_acetylenel (N_Me) N_Me_PP.d

~
3]
|
-
o ®
S
S

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10
Response vs. Acquisition Time (min)

x10 6 |+ESI Scan (8.401 min) Frag=135.0V Dec_13_Ph_acetylenel_(N_Me)_N_Me_PP.d
3 339.3000
2708757.75
2.5 H
N__N
2 - | m
i g
Z NN
1.54
Ly Chemical Formula: CooH4gNy
Exact Mass: 338.15
05 248.2000
~ 292717.03
0- 1 M -

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 10f
x10 6 |+ESI Scan (rt: 1.503 min) Frag=365.0V ph_1g.d
1.1+
339.1624

s 100.00 H

0.8 P2
= "N N

0.71 7z \
0.6
054 Chemical Formula: CooH1gNy

. Mass: 339.1604
0.4

250.9907
0.3 25.96
0.2 294.9538
0.1 20087 9.51 352.9385 388.2564 4322834 4933259
| i | : 1.44 1.96 :
[0 18] LPSOT Y ORI | YOOI e i TR KA [ o L J‘ S

" 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460
Counts vs. Mass-to-Charge (m/z)

HR/MS — 10f
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+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP.d
1

—_—

AN
DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP.d

1.387
4.86
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2173
2.24
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15 2 25 3 35 4 45 5 55 6 65 7

Response vs. Acquisition Time (min)
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0.5

+ESI Scan (8.516 min) Frag=135.0V Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP.d

369.2000
3367186.75

121.0000 261.2000

o

n

48018.42 47586.20

Chemical Formula: Co3H2oN4O

Exact Mass: 368.16

x10 6
2.4+
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1.8
1.6
1.4
1.24
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0.6
0.4
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100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Counts vs. Mass-to-Charge (m/z)

LC/MS — 10g

+ESI Scan (rt: 1.370 min) Frag=365.0V 170125_10g.d

369.1715
100.00

o

340.2601
28.78

362.2420
6.25
AT P

388.2544
3.22
L

322.2493
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H
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N \
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Chemical Formula: Co3HyoN4O
Mass: 369.1710

432.2805
2.60
|

315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435

Counts vs. Mass-to-Charge (m/z)

HR/MS — 10g
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+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(4_Me_Ph)_acetyene_PP.d

1

A N VAN

DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(4_Me_Ph)_acetyene_PP.d

11.740
100300

5 6

7 8

Response vs. Acquisition Time (min)

P

+ESI Scan (12.428 min) Frag=135.0V Dec_13_N_Me_(4_Me_Ph)_acetyene_PP.d

353.2000
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Chemical Formula: Cy3H,oNy4
Exact Mass: 352.17

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/M

S -10h
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3.5

+ESI Scan (rt: 1.907 min) Frag=365.0V 170125_10h.d

353.1766
100.00
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340.2601
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1.
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N
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Chemical Formula: C3H,gNy4

375.9184
0.52

Mass: 353.1761
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[
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355

360 365 370 375 380 385 390 395 400 405 410

Counts vs. Mass-to-Charge (m/z)

HR/MS - 10h
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x10 8 [+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene_PP.d
1 1

0- ~ —

x10 2 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene PP.d

1 2 3 4 5 6 7 8 9 10 "
Response vs. Acquisition Time (min)

x10 7 |+ESI Scan (10.032 min) Frag=135.0V Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene_PP.d

14 382.3000
9020637.00
H
0.8 NGNS
| \>—< >
z NN
0.6
\T Chemical Formula: Cp4H33N5
0.4 Exact Mass: 381.20
0.2+ 134.1000
653336.19
04 | W\

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 10i
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x108

+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(3_F_Ph)_acetyene_PP.d
1 1

1.54
'],
0.5
0 —_—
x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(3_F_Ph)_acetyene_PP.d
6 9.747
100100
4,
2,
0,
T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11
Response vs. Acquisition Time (min)
x10 6 |+ESI Scan (9.735 min) Frag=135.0V Dec_13_N_Me_(3_F_Ph)_acetyene_PP.d
357.2000
8- 7596846.50 "
7 NN
I
61 F =z N N\
5,
4 .
Chemical Formula: Cy,H17FN,4
34 Exact Mass: 356.14
7] 248.1000
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) l
0, " A A
| | | | | | | | | | | | | | | | | | | | |
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)
LC/MS — 10j
x10 8 |+ESI Scan (rt: 1.602 min) Frag=365.0V 170125_10j.d
357.1515 H
. _N__N
1.2 100.00 HyC | \: .,\\ :
i _— N/ N\
1 F =z CH,
0.8
34506276803 Chemical Formula: CyH47FN,4
0.6+ ' Mass: 357.1510
0.4
362.2424
021 397.2012 349.1842 10.97 ot 8249
o 21 1 l \J 1.51 !

325 330 335 340 345 350 355 360 365 370 375 380 385 300 395 400 405 410
Counts vs. Mass-to-Charge (m/z)

HR/MS — 10j
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x108 |+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(cyclopropyl)_acetyene_PP.d
1541 1

x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(cyclopropyl)_acetyene_PP.d

7.5 5.267
45
5
2.5 1.353
1.58
0 oY
| | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 1

Response vs. Acquisition Time (min)

x10 8 |+ESI Scan (5.683 min) Frag=135.0V Dec_13_N_Me_(cyclopropyl)_acetyene_PP.d

4] 303.2000
3762379.50 H
3.5 _N._N
AN
q IO
“ N

251 z N\

1.5 Chemical Formula: C1gH1gN,4
' Exact Mass: 302.15

054 118.0000 207.1000
66232.06 58199.59 N

o a . h

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 10k
x10 5 |+ESI Scan (rt: 1.024 min) Frag=365.0V 170125_10k.d
303.1610
8+ 100.00 H
_N N

6- “ N

z N CH
54 3
4 Chemical Formula: C4gHgNy
3 Mass: 303.1604
2,
1| 294.9520 300.2023 317.1398 322.2490

445 551 ‘ 3121509 3.85 439

0, ). L. | - N . e | . PR ..

204 206 208 300 302 304 306 308 310 312 314 316 318 320 322 324
Counts vs. Mass-to-Charge (m/z)

HR/MS - 10k
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x10 6 |+ESI BPC Scan Frag=135.0V 20161122_11a.d
1 1

x10 1 |DAD1 - B:Sig=254,4 Ref=off 20161122_11a.d

6+ 2.120
10000

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4
Response vs. Acquisition Time (min)

x10 6 |+ESI Scan (2.226 min) Frag=135.0V 20161122_11a.d

187.1000 NN
i TN
6 Chemical Formula: CqgH1gN4
Exact Mass: 186.0905

4,

2,

401.1000
0- A 1

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 11a
x10 6 |+ESI Scan (rt: 0.459 min) Frag=365.0V 11a.d
187.0988
12 100.00 \
NNy
| N
1 \ —
N N
0.8 \
Chemical Formula: C10H10N4
0.6 Mass: 187.0978
0.4
0.2+ 178.1233 182-;;55 19;-;;83 202.1086 2091654  213.1145
. 3.%3 | . 2.10 1.64 067

178 180 182 184 186 188 190 192 194 196 198 200 202 204 206 208 210 212 214
Counts vs. Mass-to-Charge (m/z)

HR/MS - 11a

92



x107

+ESI BPC Scan Frag=135.0V 20161122_11b.d
1 1

S

DAD1 - B:Sig=254,4 Ref=off 20161122_11b.d

3.600
100\00

02040608 1 12141618 2 22242628 3 32343638 4 4244 4648 5 5254
Response vs. Acquisition Time (min)

+ES| Scan (3.576 min) Frag=135.0 20161122_11b.d
263.1000

Chemical Formula: C1gH14Ny4
Exact Mass: 262.1218

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS -11b
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+ESI Scan (rt: 0.698 min) Frag=365.0V 11b.d

263.1309
100.00 \

Chemical Formula: C1gH14Ny4
Mass: 263.1291

250.9900

239.1505 10.27 2729713 9g3{753  294.9532 313.1635
0.79 1.85 0.44 3-§° 1.71
L n ] [} N . L . n N . L .
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Counts vs. Mass-to-Charge (m/z)

HRMS - 11b
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x10 6 |+ESI Scan (rt: 0.705 min) Frag=365.0V 11c.d
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F P »

Chemical Formula: C1gH13FN4
Mass: 281.1197

224.1294 e

. 43.12
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Counts vs. Mass-to-Charge (m/z)

HR/MS - 11c
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+ESI BPC Scan Frag=135.0V 20161122_11d.d
1 1

DAD1 - B:Sig=254,4 Ref=off 20161122_11d.d

4.127
100}00

05 1 5. 2 25 3 35 4 45 5 55 6 65 7
Response vs. Acquisition Time (min)

+ESI Scan (4.093 min) Frag=135.0v 20161122_11d.d

306.2000
\N N
\ S
A\
\
Chemical Formula: C4gH1gN5s
Exact Mass: 305.1640
279.2000

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS -11d

94




x106
1.1

0.9
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0.3+
0.2
0.14

+ESI Scan (rt: 0.815 min) Frag=365.0V 11d.d
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Chemical Formula: CgHgN5
Mass: 306.1713
294.9525
724 300.2028 313.1630 32‘2‘.?7197 327.1945
.. | om D .

285 290 205 300 305 310 315 320 325 330 335
Counts vs. Mass-to-Charge (m/z)

HRMS - 11d

+ESI BPC Scan Frag=135.0V 20161122_11e.d
1 1

DAD1 - B:Sig=254,4 Ref=off 20161122_11e.d

2.960
10100

02 04 06 08 1 12 14 16 18 2 22 24 26 2.8 3 32 34 36 38 4 42 44
Response vs. Acquisition Time (min)

+ESI Scan (3.059 min) Frag=135.0V 20161122_11e.d
288.2000 \

Chemical Formula: C47Hq3Ns
Exact Mass: 287.1171

L

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

LC/MS - 11e
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x10 6 [+ESI Scan (rt: 0.653 min) Frag=365.0V 11e.d
121 288.1257
1.14 100.00
1,
0.9 \N N\ N\
224.1296 N N
079 60.32 \
0.6 Chemical Formula: C47Hq3N5
0.5 Mass: 288.1244
0.4+
250.9899
0.34 2258 281.1213
021 7.8 340.260
265.0053 .2607
i 236.1292 314.2701 353.9381
o1 ‘ D 501 | | 271 333
ol JSTON DUTTURS DUUU PY1 1V 100 V1 DOt Ty PO PRI IO b
22 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370
Counts vs. Mass-to-Charge (m/z)
HRMS - 11e
x10 8 |+ESI TIC Scan Frag=135.0V Dec_13_N_Me_Ph_acetyene_cyclized_PP.d
29 1
1.5
14
0.5
0 LN ~— —~—
x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_Ph_acetyene_cyclized_PP.d
7.5+ 9.033
10000
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Response vs. Acquisition Time (min)
x10 6 |+ESI Scan (9.266 min) Frag=135.0V Dec_13_N_Me_Ph_acetyene_cyclized_PP.d
. 339.2000
7431216.50
7,
\
6 N
54 “~N
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47 Chemical Formula: Cy,H1gNy
3 Exact Mass: 338.1531
2,
14 118.1000
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0- . PP WY )
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Counts vs. Mass-to-Charge (m/z)

LC/MS - 11f
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x10 6 [+ESI Scan (rt: 1.554 min) Frag=365.0V 161212_8a.d

*339.1610
100.00

N
O IO
“ N

Chemical Formula: Cy;HgN4
Mass: 339.1604

N

—

3122369 327.1859 3539348 3667197 /21401 388.2524
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300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395

Counts vs. Mass-to-Charge (m/z)

HR//MS — 11f

+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP_cyclized.d
1

__—d/\_

x10 2

DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP_cyclized.d

8.193
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Response vs. Acquisition Time (min)

+ESI Scan (8.500 min) Frag=135.0V Dec_13_N_Me_(4_OMe_Ph)_acetyene_PP_cyclized.d

369.2000
3530922.75

T+
“ N

Chemical Formula: C3H0N4O
Exact Mass: 368.1637

—

326.2000
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Counts vs. Mass-to-Charge (m/z)

LC/MS - 11g
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x10 8 |+ESI Scan (rt: 1.393 min) Frag=365.0V 11g.d
369.1717
i 100.00
1.2 \N N
o~ L I
14 / N/ N
340.2605 Chemical Formula: C. H\ N,O
0.8- 2941290 64.13 emica or‘mua: 23H20N4
54,70 453.3446 Mass: 369.1710
0.6 48.91
0.4+
171.1502 250.9895 566.4285
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Counts vs. Mass-to-Charge (m/z)
HRMS — 11g
x10 8 |+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(4_Me_Ph)_acetyene_PP_cyclized.d
1 1
1.5
1,
0.5
0- N
x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(4_Me_Ph)_acetyene_PP_cyclized.d
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0 e —
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Response vs. Acquisition Time (min)
x10 7 |+ESI Scan (12.428 min) Frag=135.0V Dec_13_N_Me_(4_Me_Ph)_acetyene_PP_cyclized.d
1] 353.3000
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Exact Mass: 352.1688
0.2
0, 4 ll.

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Counts vs. Mass-to-Charge (m/z)

LC/MS - 11h
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x10 6 |+ESI Scan (rt: 2.121 min) Frag=365.0V 11g.d
1.2+
353.1774
114 100.00
N \
0.9+ N N« N
N N
0.7+ \
0.6+ Chemical Formula: Co3HpgNy4
054 Mass: 353.1761
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0.3
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0.14 280.2647 9.01 313.1636  327.1947 5.97 38:1”.;;25
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Counts vs. Mass-to-Charge (m/z)

HRMS - 11h

x10 8 |+ESI TIC Scan Frag=135.0V Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene_PP_cyclized_1.d
1 1

0 —— .—/\-

x10 1 |DAD1 - E:Sig=254,4 Ref=off Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene_PP_cyclized_1.d

10.847
34 10000
2.
1
0+ e ~
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Response vs. Acquisition Time (min)

x10 7 |+ESI Scan (10.946 min) Frag=135.0V Dec_13_N_Me_(N_N_DiMe_Ph)_acetyene_PP_cyclized_1.d

11 382.3000
9249958.00
\
0.8 \ NNy
061 Chemical Formula: CagHz3Ns
Exact Mass: 381.1953
0.41
0.2 338.2000
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0- My
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Counts vs. Mass-to-Charge (m/z)

LC/MS - 11i
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Single crystal XRD data

Table 1. Crystal data and structure refinement for compound 6f

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.33°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

20161123 Om

Ci7 His N4

276.34

296(1) K

0.71073 A

Monoclinic

P2(1)/n

a=19.6046(4) A o= 90°.
b =10.6651(5) A B=100.530(3)°.
¢ =14.3071(6) A y =90°.
1440.85(11) A3

4

1.274 Mg/m?3

0.079 mm-!

584

0.40 x 0.30 x 0.16 mm?

2.37 t0 28.33°

-12<=h<=12, 0<=k<=14, 0<=I<=19
3579

3579 [R(int) = 0.0000]

99.6 %

Multi-scan

0.9875 and 0.9692

Full-matrix least-squares on F2
3579/0/208

1.123

R1=0.0597, wR2 = 0.1485
R1=0.0793, wR2 =0.1617

0.283 and -0.264 e.A 3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A 2x 103)

for compound 6f. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
N(1) 2022(2) 4912(1) -452(1) 52(1)
N(2) 3250(1) 6650(1) 398(1) 47(1)
N(3) 3945(1) 8684(1) 1042(1) 47(2)
N(4) 650(2) 7984(1) -433(1) 53(1)
C@1) 2136(2) 6134(2) -162(1) 45(1)
C(2) 3012(2) 7864(2) 518(1) 43(1)
C@3) 3301(2) 9863(2) 1001(1) 46(1)
C(4) 1974(2) 9791(2) 458(1) 52(1)
C(5) 1760(2) 8536(2) 130(1) 47(2)
C(6) 860(2) 6763(2) -579(1) 48(1)
C(7) -12(2) 5845(2) -1125(1) 56(1)
C(8) 720(2) 4760(2) -1028(1) 57(1)
C(9) 3064(3) 3948(2) -153(2) 74(1)
C(10) 5328(2) 8326(2) 1556(2) 65(1)
C(11) 3989(2) 10976(2) 1486(1) 46(1)
C(12) 5364(2) 11335(2) 1424(1) 54(1)
C(13) 5937(2) 12433(2) 1840(1) 58(1)
C(14) 5169(2) 13219(2) 2331(1) 55(1)
C(15) 3810(2) 12848(2) 2404(1) 56(1)
C(16) 3227(2) 11755(2) 1991(1) 52(1)
C(17) 5772(3) 14444(2) 2751(2) 84(1)
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Table 3. Bond lengths [A] and angles [°] for compound 6f.

N(1)-C(1) 1.365(2)
N(1)-C(8) 1.376(2)
N(1)-C(9) 1.445(3)
N(2)-C(2) 1.332(2)
N(2)-C(1) 1.332(2)
N(3)-C(2) 1.372(2)
N(3)-C(3) 1.398(2)
N(3)-C(10) 1.447(2)
N(4)-C(6) 1.340(2)
N(4)-C(5) 1.348(2)
C(1)-C(6) 1.428(2)
C(2)-C(5) 1.422(2)
C(3)-C(4) 1.368(2)
C(3)-C(11) 1.470(2)
C(4)-C(5) 1.422(2)
C(4)-H(4B) 0.9300
C(6)-C(7) 1.425(2)
C(7)-C(8) 1.347(3)
C(7)-H(7A) 0.9300
C(8)-H(8A) 0.9300
C(9)-H(9A) 1.00(3)
C(9)-H(9B) 0.96(3)
C(9)-H(9C) 0.94(3)
C(10)-H(10A) 1.02(3)
C(10)-H(10B) 1.05(3)
C(10)-H(10C) 0.92(3)
C(11)-C(12) 1.393(2)
C(11)-C(16) 1.393(2)
C(12)-C(13) 1.381(3)
C(12)-H(12A) 0.9300
C(13)-C(14) 1.389(3)
C(13)-H(13A) 0.9300
C(14)-C(15) 1.386(3)
C(14)-C(17) 1.509(3)
C(15)-C(16) 1.379(3)
C(15)-H(15A) 0.9300
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C(16)-H(16A)
C(17)-H(17A)
C(17)-H(17B)
C(17)-H(17C)

C(1)-N(2)-C(8)
C(1)-N()-C(9)
C(8)-N(1)-C(9)
C(2)-N(2)-C(1)
C(2)-NE)-C(3)
C(2)-N(3)-C(10)
C(3)-N(3)-C(10)
C(6)-N(4)-C(5)
N(2)-C(1)-N(1)
N(2)-C(1)-C(6)
N(1)-C(1)-C(6)
N(2)-C(2)-N(3)
N(2)-C(2)-C(5)
N(3)-C(2)-C(5)
C(4)-C(3)-N(3)
C(4)-C(3)-C(11)
N(3)-C(3)-C(11)
C(3)-C(4)-C(5)
C(3)-C(4)-H(4B)
C(5)-C(4)-H(4B)
N(4)-C(5)-C(4)
N(4)-C(5)-C(2)
C(4)-C(5)-C(2)
N(4)-C(6)-C(7)
N(4)-C(6)-C(1)
C(7)-C(6)-C(1)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7A)
C(6)-C(7)-H(7A)
C(7)-C(8)-N(1)
C(7)-C(8)-H(8A)
N(1)-C(8)-H(8A)
N(1)-C(9)-H(9A)

0.9300
0.9600
0.9600
0.9600

107.92(15)
125.25(16)
126.74(17)
110.00(13)
108.06(13)
123.86(15)
128.07(15)
113.07(14)
125.99(15)
126.14(15)
107.86(15)
125.44(14)
126.27(15)
108.29(14)
109.47(14)
127.24(15)
123.30(14)
107.65(15)
126.2
126.2
131.25(15)
122.23(15)
106.52(14)
131.50(16)
122.28(15)
106.22(15)
106.88(16)
126.6
126.6
111.12(16)
124.4
124.4
108.2(18)
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N(1)-C(9)-H(9B) 113.0(18)

H(9A)-C(9)-H(9B) 106(2)
N(1)-C(9)-H(9C) 111.7(18)
H(9A)-C(9)-H(9C) 108(2)
H(9B)-C(9)-H(9C) 110(2)
N(3)-C(10)-H(10A) 111.0(14)
N(3)-C(10)-H(10B) 109.1(14)
H(10A)-C(10)-H(10B) 105(2)
N(3)-C(10)-H(10C) 107.1(18)
H(10A)-C(10)-H(10C) 116(2)
H(10B)-C(10)-H(10C) 109(2)
C(12)-C(11)-C(16) 117.56(16)
C(12)-C(11)-C(3) 122.82(15)
C(16)-C(11)-C(3) 119.51(15)
C(13)-C(12)-C(11) 120.89(17)
C(13)-C(12)-H(12A) 1196
C(11)-C(12)-H(12A) 1196
C(12)-C(13)-C(14) 121.54(17)
C(12)-C(13)-H(13A) 119.2
C(14)-C(13)-H(13A) 119.2
C(15)-C(14)-C(13) 117.42(17)
C(15)-C(14)-C(17) 121.03(19)
C(13)-C(14)-C(17) 121.54(19)
C(16)-C(15)-C(14) 121.53(17)
C(16)-C(15)-H(15A) 119.2
C(14)-C(15)-H(15A) 119.2
C(15)-C(16)-C(11) 121.05(16)
C(15)-C(16)-H(16A) 1195
C(11)-C(16)-H(16A) 1195
C(14)-C(17)-H(17A) 109.5
C(14)-C(17)-H(17B) 109.5
H(17A)-C(17)-H(17B) 109.5
C(14)-C(17)-H(17C) 109.5
H(17A)-C(17)-H(17C) 109.5
H(17B)-C(17)-H(17C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A 2x 103) for compound 6f. The anisotropic

displacement factor exponent takes the form: -2x2[ h? a*2Ul + ... + 2 hka* b* U12]

Ull U22 U33 U23 U13 U12
N(L) 59(1) 45(1) 54(1) -8(1) 13(1) 3(1)
N(2) 46(1) 45(1) 49(1) -4(1) 9(1) 8(1)
N(3) 43(1) 45(1) 51(1) -4(1) 5(1) 8(1)
N(4) 49(1) 46(1) 60(1) 3(1) 2(1) 4(1)
c(1) 50(1) 43(1) 44(1) 0(1) 15(1) 5(1)
c(2) 43(1) 43(1) 45(1) 0(1) 10(1) 5(1)
c@) 47(1) 43(1) 50(1) 0(1) 11(1) 6(1)
C(4) 48(1) 42(1) 63(1) 3(1) 4(1) 8(1)
C(5) 45(1) 44(1) 51(1) 4(1) 7(1) 6(1)
C(6) 49(1) 48(1) 47(1) 2(1) 9(1) 2(1)
c(7) 57(1) 58(1) 51(1) -2(1) 3(1) -3(1)
Cc(8) 64(1) 56(1) 50(1) -9(1) 12(1) -6(1)
C(9) 79(2) 52(1) 90(2) -13(1) 12(1) 18(1)
C(10) 52(1) 60(1) 75(1) -18(1) -8(1) 16(1)
C(11) 50(1) 43(1) 46(1) 2(1) 8(1) 4(1)
C(12) 54(1) 56(1) 54(1) -2(1) 16(1) 2(1)
C(13) 53(1) 62(1) 60(1) 3(1) 11(1) -8(1)
C(14) 59(1) 51(1) 51(1) 0(1) -2(1) 0(1)
C(15) 59(1) 51(1) 56(1) -6(1) 8(1) 8(1)
C(16) 48(1) 48(1) 60(1) -3(1) 12(1) 3(1)
c(17) 82(2) 64(1) 100(2) -21(1) 2(1) -13(1)

Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A 2x 10 3)

for compound 6f.

X y z U(eq)
H(4B) 1328 10446 328 62
H(7A) -913 5970 -1480 67
H(8A) 388 4007 -1313 68
H(9A) 2610(30) 3120(30) -330(20) 111
H(9B) 3390(30) 3930(30) 520(20) 111
H(9C) 3850(30) 4020(30) -460(20) 111
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H(10A) 5660(30) 8920(30) 2112(19)

H(10B) 6070(30) 8440(20) 1112(18)
H(10C) 5280(30) 7490(30) 1710(20)
H(12A) 5902 10830 1097
H(13A) 6858 12650 1791
H(15A) 3279 13348 2740
H(16A) 2310 11534 2049
H(17A) 5090 14855 3060
H(17B) 5990 14972 2253
H(17C) 6620 14286 3206

97
97
97
64
70
67
63
126
126
126

Table 6. Torsion angles [°] for compound 6f.

C(2)-N(2)-C(1)-N(1) 178.68(15)
C(2)-N(2)-C(1)-C(6) -0.3(2)
C(8)-N(1)-C(1)-N(2) -179.43(15)
C(9)-N(1)-C(1)-N(2) 3.8(3)
C(8)-N(1)-C(1)-C(6) -0.33(18)
C(9)-N(1)-C(1)-C(6) -177.12(19)
C(1)-N(2)-C(2)-N(3) -179.00(14)
C(1)-N(2)-C(2)-C(5) 1.0(2)
C(3)-N(3)-C(2)-N(2) -179.51(15)
C(10)-N(3)-C(2)-N(2) -1.0(3)
C(3)-N(3)-C(2)-C(5) 0.53(18)
C(10)-N(3)-C(2)-C(5) 179.01(18)
C(2)-N(3)-C(3)-C(4) 0.15(19)
C(10)-N(3)-C(3)-C(4) -178.25(19)
C(2)-N(3)-C(3)-C(11) 179.69(14)
C(10)-N(3)-C(3)-C(11) 1.3(3)
N(3)-C(3)-C(4)-C(5) -0.8(2)
C(11)-C(3)-C(4)-C(5) 179.72(16)
C(6)-N(4)-C(5)-C(4) -179.96(18)
C(6)-N(4)-C(5)-C(2) 0.0(2)
C(3)-C(4)-C(5)-N(4) -178.97(17)
C(3)-C(4)-C(5)-C(2) 1.06(19)
N(2)-C(2)-C(5)-N(4) -0.9(3)
N(3)-C(2)-C(5)-N(4) 179.05(15)
N(2)-C(2)-C(5)-C(4) 179.06(16)
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N(3)-C(2)-C(5)-C(4)
C(5)-N(4)-C(6)-C(7)
C(5)-N(4)-C(6)-C(1)
N(2)-C(1)-C(6)-N(4)
N(1)-C(1)-C(6)-N(4)
N(2)-C(1)-C(6)-C(7)
N(1)-C(1)-C(6)-C(7)
N(4)-C(6)-C(7)-C(8)
C(1)-C(6)-C(7)-C(8)
C(6)-C(7)-C(8)-N(1)
C(1)-N(1)-C(8)-C(7)
C(9)-N(1)-C(8)-C(7)
C(4)-C(3)-C(11)-C(12)
N(3)-C(3)-C(11)-C(12)
C(4)-C(3)-C(11)-C(16)
N(3)-C(3)-C(11)-C(16)
C(16)-C(11)-C(12)-C(13)
C(3)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(12)-C(13)-C(14)-C(17)
C(13)-C(14)-C(15)-C(16)
C(17)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(11)
C(12)-C(11)-C(16)-C(15)
C(3)-C(11)-C(16)-C(15)

-0.98(18)

-179.27(17)

0.6(2)
-0.6(3)

-179.66(15)

179.37(15)
0.27(18)
179.81(18)
-0.11(19)
-0.1(2)
0.3(2)
177.0(2)

-131.89(19)

48.6(2)
44.5(2)

-135.01(17)

-0.7(3)
175.74(16)
-0.3(3)
1.2(3)

-177.34(19)

-1.3(3)
177.31(19)
0.4(3)
0.6(3)

-175.91(16)

Symmetry transformations used to generate equivalent atoms:
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