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X-ray crystallographic studies
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Figure S1. ORTEP drawing of compouri drawn at 50% probability level

The structure obe was solved by the direct methods using SIR-92 afided by
full-matrix least-squares refinement techniques Bh using SHELXL97? The
hydrogen atoms were placed into the calculatedtiposi and included in the last

cycles of the refinement. All calculations were earsing Wingx software packade.

CCDC numbers obeis 1518194.
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Table 1.

Crystal data and structure refinemenbéor

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 = 24.998°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit off?

Final R indices [I>8 (1)]*°

R indices (all data)

Largest diff. peak and hole

GaHasl N2
516.40
293(2) K
0.71073 A
Triclinic
P-1
a=9.6023(3) A
b = 11.8204(4) A
c=12.0014(6) A y
1164.32(9) &
2
1.473 Mgfn
1.393 m
520
0.230 x 0.220 x 0.180 min
3.204 to 24.998°.
13 h<11,-14<k<14,-14<1< 14
13986
4098 [R(int) = 0.0298]
99.8 %
Semi-empirical from equivdken
0.776 and 0.735
Full-matrix least-squares$=én
4098 /0/ 284
1.032
R; = 0.0314, wR = 0.0697
R=0.0391, wR=0.0728
0.678 and -0.303%.A

*R=Y([|Fo|- | Fe|| VL | Fo|; WR=

{XIwW(Fe* — FAEIw(Fo) T}

S3

o = 118.262(4)°
B=99.616(3)°
= 94.267(3)°
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'H NMR

2-Chloro-3-(phenylethynyl)quinoxaline (1aa)
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BC{H} NMR

2-Chloro-3-(phenylethynyl)quinoxaline (1aa)
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2,3-bis(Phenylethynyl)quinoxaline (1ab)
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BC{H} NMR

2,3-bis(Phenylethynyl)quinoxaline (1ab)
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HRMS
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2,3-bis(Phenylethynyl)quinoxaline (1ab)
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'HNMR

Me

2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b)
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2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b)

BC{H} NMR
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HRMS
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2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b)
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r
0 T & T T T T T T [REE T T T T
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'HNMR

2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c)
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BC{H} NMR

L

Me
=

2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c)
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HRMS
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2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c)
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2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k)
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BC{*H} NMR

2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k)
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HRMS
Et

N, F
L
N/ O OMe
OMe
OMe

2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k)

Qualitative Compound Report

Data File AB-806.d Sample Name  AB-806

Ssample Type Sample: Position P1-B4

Instrument Name Instrument 1 User Nama SHILY

Aeq Method 29.10.2014.m Acquired Time  22-12-2015 14:46:10
1AM Calibration Status _m Method Defautt.m
Comment

Sample Group Info.

Acquisition SW 6200 series TOF/6500 series:

Version Q-TOF B.05.01 (85125)

Compound Table

l l I "omy
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 2: C27 H24 N2 03 | ] 47| €27 H24 N2 03 [ C27 H24 2 03 | -0.6] €27 H24 N2 03

Compound Label m/z RT  Algorithm ‘Mass
Cpd 2: C27 H24 N2 03 425,1862 11 Find by Molecular Feature |424.1789
MFE MS Spectrum

<15 |G 2: C27 H24 N2 03: +ESI MFE Speckum (# 7-40) Frag=135.0 AB-806.4 -

4251862
8 (IC27 H24 N2 QIF+H)+

4

* \

[} L
200 300 400 800 1000 1100

500 600 700 0
Counts vs. Mass-to-Charge (miz)

MFE MS Zoomed Spectrum
%10 6 |Cpd 20 ©27 H24 N2 03: +ES| MFE Spectrum (# 7-40) Frag=135.0V AB-B06.d

425,862
([C27 H24 [2 O3}+H)+

8
6
4
2 447.1675
(1627 H24 N2 O3pMa)+
0 1

395 400 405 410 415 420 425 430 435 440 445 450 455 480 465 470 475 480
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List
m/z Abund Formula [1an

4351862 061540,75 |C27 H24 N2 O3 |
426.1893 282890.66 |C27 H24 N2 03 M+H)+
427.1935 52579.08 [C27 H24 N2 03 (M+H)+

z
1
1
1
4781981 1 7854.3 |C27 H24 N2 03 M+H)+
1
1
1
1

429.2045 068,76 |27 H24 N2 D3 4’@1»
447.1675 6535.51 |C27 H24 N2 03 (M+Na)+
1949.64 |C27 H24 N2 03 (M)}

4481708
449.171 S18.09 |C27 H24 N2 03 |(M+Ha)+
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C4H9

A\

'H NMR
2-(Hex-1-yn-1-yl)-3-phenylquinoxaline (4s)
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BC{H} NMR

CaHg

2-(Hex-1-yn-1-yl)-3-phenylquinoxaline (4s)
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'HNMR

6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)
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BC{H} NMR
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6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)
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6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)

SON-820 10 (0.187) Cm (10:12)
100+ 327.0082
ey
3251008
3200085
san . 111401 |330.0002 4051574 481202 .
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2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline

(6c)
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BC{H} NMR
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2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline

(6c)
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HRMS

l OMe
OMe
"1
MeO

2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline
(6¢)

=

o]

‘SON-55B~‘! (0.019) Is (1.00,0.01) C26H22N203Na L TOF MS ES+

¢ 8 G
10% 168 1 A S maNel 7.37e12
w\° 54
434.1560
435.1590
o : : ; : | . — . —
SON-558-1 27 (0.495) AM (Cen,5, 80.00, Ht,8000.0,413.27,1.00); Sm (SG, 2x3.00); Cm (26:28) TOF MS ES+
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'HNMR

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline

(6d)

el
T

F6569
Z “vﬂmm 9
o OBIOL
- &vwm_ﬂh
- 9650 L
kn_&:h

ey
TST00 L

L4

106

o —6TeTl

— e | —OkiST

3 B |

- —II08E

S28



BC{*H} NMR

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline
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HRMS
Bu

Me N, F
N
\C[ P OMe
N

MeO
3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline
(6d)

Qualitative Compound Report

Data File SON-919.d Sample Name SON-919
Sample Type Sample Position P1-B5
Instrument Name Instrument 1 User Name
Acq Method 29.10.2014.m Acquired Time  12-07-2016 15:35:03
IRM Calibration Status i | DA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
C d Table
MFG DITT
I Compound Label RT Mass Formula MFG Formula {ppm} DB Formula
Cpd 4: C29 H28 N2 02 11 436.2158 C29 H28 N2 02 C29 H28 N2 02 -1.55] C29 H28 N2 02

Compound Label m/z RT Algorithm Mass
Cpd 4: C29H28 N2 02 437.2229 11 Find by Molecular Feature 436.2158
MFE MS Spectrum

x10 § |Cpd 4: C29 H28 N2 O2: +ESI MFE Spectrum (# 7-27) Frag=135.0V SON-919.d

437.9229
([C29 H28 N2 O2]+H)+
|

MW oo

o

150 200 250 300 350 400 450 500 550 600 650 700 750
Counts vs. Mass-to-Charge (m/z)

MFE MS Zoomed Spectrum
x10 § |Cpd 4: C29 H28 N2 02: +ESI MFE Spectrum {#7-27) Frag=135.0v SON-919.d

437.p229
([C29 H28 N2 O2]+H)+

(4] ||

405 410 415 420 425 430 435 440 445 450 45 46/ 6!
Counts vs. Mass-to-Charge (m/z) . 0 465 470 ars

N W oA o

MS Spectrum Peak List

m/z 2 [Abund Formula [1on
437.2229] 1 | 61294944 |29 Hos N2 02 | (G
438.2259] 1 189387 |C29 H28 N2 02 M¥H)+
49237 1| a319.19]co i Nz 02 W
0.2372] 1 796613 |C29 H28 N2 02 MeH)+
4412402 1 114329 [C29 H2B N2 02 I%':ﬁm-
442.2444] 1 173,04 [C29 H28 N2 02 (M+H)+

=== End Of Report ---
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3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
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BC{*H} NMR

3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
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HRMS

] ‘Bu

Me N, F
N
\@[N/ ! OMe

OMe

OMe

3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
e (6e)

I +TOF MS 0665to 0.681 minfrom Sample 1 (1) of 125.wiff Max 1627 .5 courts,
a=366251781668737120e-004, 10=171185942081900450e+001 (Turbo Spray)
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OMe

OMe

OMe

6-M ethyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline

(6f)
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BC{*H} NMR
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6-M ethyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline

(6f)
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HRMS
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N
\[::]:N/ OMe
OMe
OMe

6-M ethyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline
(6f)

I +TOF MS: 1098 to 1.14 minfromSanple 1({TuwneSamdd D) of 200 wiff Max 5584 .0 counts|
a=39641324%30823130e-004, t0="15923919538976225 0e+001 (Turbo Spray)
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6-M ethyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline
(69)
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BC{H} NMR

Me

6-M ethyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline

(69)
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HRMS

6-M ethyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline
(69)

SON-630 10 (D.187) Cm (10:12)
100+ 327.0882
a?_—
328.1008
3200085
540 q 3711401 (3300082 405.1574 4812032 "
1301360 180060 2039028 59y n75s 44 psay 270.0878 “ 3564202 || 4172480470 1575, | 4832087 0T sreimm  pi1a7oa
T T T T T T T T T T T T T TreT I T T T T T T T T T LA LA T T T TreeT T T T T T T T ™ MfZ
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'H NMR

Me

6-M ethyl-2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)quinoxaline (6i)
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BC{H} NMR

Me

6-M ethyl-2-(thiophen-3-yI)-3-(thiophen-3-ylethynyl)quinoxaline (6i)
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+TOF MS: 3613t 3.646 minfromSample 1(TuneSampdD) of 166 wiff Max 236 0 counts |
a=3 9851036084 0533390e-004. t0=159239195389782250e+001 (Turbo Spray)
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6-M ethyl-2-(thiophen-3-yI)-3-(thiophen-3-ylethynyl)quinoxaline (6i)
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92750~ _

Me

Me
6-10do-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a)
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BC{H} NMR

6-10do-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a)
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HRMS
@EN\ O Me
N/ O Me

6-10do-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a)

SON-547 7 (0.136) Cm (7:10)
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'H NMR

6-10do-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b)
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BC{H} NMR

Me

Me
6-10do-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b)
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6-10odo-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b)
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H NMR

6-10do-3-methyl-5-(o-tolyl)benzo[a]phenazine (5c)
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BC{H} NMR

Me

6-10do-3-methyl-5-(o-tolyl)benzo[a]phenazine (5c)
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Me

6-1 odo-3-methyl-5-(o-tolyl)benzo[a]phenazine (5¢)

SON-523 10 (0.187) Cm (10:14) 1: TOF MS ES+
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6-10do-3-methyl-5-(thiophen-3-yl)benzo[a]phenazine (5d)

ot

7.0

4 o_aoore-

6960 L
00T L
F=S60T L
“BIITL
(e t18TL
H—tgers
=
" gL T
_SPIEL
08IEL
$1ZEL
=
=
18052 :
jl\GEh ‘e
==L TS L -a
Soouse -
80ESL 3 N
e TsL < | ——owseT
d
[
b
TOLLL =
|\o5.‘..... T
£E64L .
et .
jmu:ﬁ. B
|/.3:E. .
o CIERL -
a B
& -3
3 B
=
&
6LLT8
S18T8
o Juscs =
GE6TS T
z96T8 .
o H-586T8 B
a="1c0e8 )
N .
£TIES -
o (SIES -
@ HH1zEs -
1768 T
90£E'S -8
w
@ 69607 L
£00T'L
- S60TL
e - STITL
- L18TL
- FS6TL
“ o HlEL
b -= Mlsriel
- 0815
N PITEL
. 18052
2 915
L0TS L
9LIS L
£E6LL
] C o eLE0SL
-2 sTigL
- 6LLT8
$8678
=] TE0E8
$S0ES
1LIE8
o 90EEE
o
-2
&
] 6706
N -6TTTE =ZS6476
——SEFTE

9.3

S52



BC{H} NMR
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'H NMR

5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a] phenazine (5€)
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BC{H} NMR
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5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a] phenazine (5€)
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5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a] phenazine (5€)
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6-1 0do-2,4-dimethoxy-5-(o-tolyl)benzo[a] phenazine (5f)
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BC{H} NMR

6-1 0do-2,4-dimethoxy-5-(o-tolyl)benzo[a] phenazine (5f)
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6-1 0do-2,4-dimethoxy-5-(o-tolyl)benzo[a] phenazine (5f)
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'H NMR
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5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[ a] phenazine (5g)
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BC{H} NMR
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5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[ a] phenazine (5g)
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5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[a] phenazine (59)

und -731.604 01 024
it 1 | 4S5, Z.5-3.7min £145-214
301.1703
08
0.6
25 5491039
0.2
30,1397
2049871
128.9510 J {

oo \JJ_fulul L” o

200 a0 &0 500

S63



'H NMR

5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a] phenazine (5h)
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5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a] phenazine (5h)
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5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a] phenazine (5h)
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5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i)
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BC{H} NMR

5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i)
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5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i)
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6-10do-2,3,4-trimethoxy-5-phenylbenzo[a] phenazine (5))
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BC{H} NMR

6-10do-2,3,4-trimethoxy-5-phenylbenzo[a] phenazine (5))
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6-10do-2,3,4-trimethoxy-5-phenylbenzo[a]phenazine (5)
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'H NMR
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5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5k)
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BC{H} NMR
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5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5k)
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5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a] phenazine (5k)

Qualitative Compound Report

Data File SON 820.d Sample Name SON 820
Sample Type Sample Position P2-AS
Instrument Name Instrument 1 User Name SMILY
Acq Method 29.10.2014.m Acquired Time 17-12-2015 14:34:08
IRM Calibration Status B oA vethod Defauit.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF 8.05.01 (B5125)
Compound Table
MFG
p d Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 13: C27 H23IN203 11 550.075 €27 H23 1 N2 03 C27 H23TN2 03 0.67 C27H23IN203
|Compound Label _ m/z " RT  (Algorithm  Mass i
iCpd 13: C27 H23 I N2 03 551.0823 11 \Find by Molecular Feature 550,075
H i

MFE MS Spectrum
xi05|Cpd 13: €27 H23 1 N2 03: +ESI MFE Spectrum (# 7-24) Frag=135.0V SON 820.d

551.&523
{(G27 H23 N2 O3j+H)+
|

200 300 400 200 1000 1100 1200

500 600 700 800
Counts vs. Mass-to-Charge (m/z)

MFE MS Zoomed Spectrum
%10 5 |Cpd 13: C27 H23 1 N2 O3: +ESI MFE Spectrum (# 7-24) Frag=135.0V SON 820.d

551823
(1C27 H23 N2 GapH)*

02 l
0 ] = i
520 525 530 535 540 545 550 555 560 58!

Counts vs. Mass-to-Charge (miz)

5 570 575 580 585

MS Spectrum Peak List

m/z 7 [Abund ___|Formula Ion
551.0823| 1 | 12318505 |c27 H23TN2 03 (MH)+
552.0854] 1 36037.03|C27 H23 1 N2 03 I
553.0884( 1 5930.81|C27 H23 1 N2 03 [+
554,0017] 1 663.33|C27 H23 I N2 03 JM+H)+
--- End Of Report —
Agilent Technologies Page lof 1 Printed at: 14:46 on:17-12-2015
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6-10do-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5I)
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BC{H} NMR
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6-10do-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5I)
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6-10do-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5I)

100+

%
L

0

MUJ-115-1 (0.019) Is (1.00,0.01) C26H21IN204Na
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“Theseettend [manal’

100

LSS

400

MUJ-115-1 27 (0.495) AM (Cen,5, 80.00, Ht,8000.0,413.27,1.00); Sm (SG, 2x3.00); Cm (26:28)
413,26

ot

397.2360
a

TOF MS ES+
575.0444 7.35e12
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7
T T T aaass!
TOF MS ES+
Nodix2 435
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4-(6-1odo-2,3,4-trimethoxybenzo[a] phenazin-5-yl)-N,N-dimethylaniline (5m)
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4-(6-1odo-2,3,4-trimethoxybenzo[a] phenazin-5-yl)-N,N-dimethylaniline (5m)
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4-(6-1odo-2,3,4-trimethoxybenzo[a] phenazin-5-yI)-N,N-dimethylaniline (5m)
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'H NMR
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6-10do-2,3,4-trimethoxy-5-(o-tolyl)benzo[a] phenazine (5n)
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BC{H} NMR

Me

6-10do-2,3,4-trimethoxy-5-(o-tolyl)benzo[a] phenazine (5n)
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6-1o0do-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5n)

Qualitative Compound Report

Data File AB 821.d Sample Name AB 821
Sample Type Sample Position P2-B5S
Instrument Name Instrument 1 User Name SMILY
Acq Method 29.10.2014.m Acquired Time 17-12-2015 14:33:16
IRM Calibration Status DA Method Defaultm
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Comp d Table
MFG D
C Label RT Mass Formula MFG Formula {ppm} DB Formula
Cpd 1: C26 H21 1 N2 03 11, 536.0598 €26 H21 1 N2 03 C26 H2L I N2 03 -0.2 C26 H21 I N2 03
|Compound Label ‘m/z RT __ Algorithm Mass

ICpd 1: C26 H21 IN2 03 537.0672

MFE MS Spectrum

11 [Find by Molecular Feature 536.0598

x10 5

8

o

IS

N

Cpd 1: C26 H21 | N2 O3: +ES| MFE Spectrum (# 7-36) Frag=135.0V AB 821.d

537.0672
((G26 H21 | N2 O3]+H)+

150 200 250 300 350

MFE MS Zoomed Spectrum

490 450 500 550 600 650 700 750 800 850 900

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

10 5|Cpd 1: G26 H21 1 N2 03: +ESI MFE Spectrum (# 7-36) Frag=135.0V AB 821.d
537.p672
8 ([C26 H21 1|N2 O3]+H)+
6
4
2
0 i
505 510 515 520 525 530 535 540 5 550 555 560 665 570
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund |Formula Ton
537.0672] 1 966871.94 |C26 H21 1 N2 03 (M+H)+
538.0699] 1 276025.55 |C26 H21 1 N2 O3 (M+H)+
539.0726| 1 41984.22 |C26 H21 I N2 03 (M-+H)+
540.0755| 1 5186.54 |C26 H21 1 N2 03 (M+H)+
541.0787] 1 394.95 |C26 H21 I N2 03 (M+H)+
--- End OF Report —
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5-(2-Fluor ophenyl)-6-iodo-2,3,4-trimethoxybenzo[ a] phenazine (50)
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BC{H} NMR
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5-(2-Fluor ophenyl)-6-iodo-2,3,4-trimethoxybenzo[ a] phenazine (50)
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OMe
5-(2-Fluorophenyl)-6-iodo-2,3,4-trimethoxybenzo[a] phenazine (50)

Campouna Spectra - 771 G5 01 175,3
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'H NMR

OMe
6-10do-2,3,4-trimethoxy-5-(4-(trifluoromethyl) phenyl)benzo[a] phenazine (5p)
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BC{H} NMR
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6-10do-2,3,4-trimethoxy-5-(4-(trifluoromethyl) phenyl)benzo[a] phenazine (5p)
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6-1o0do-2,3,4-trimethoxy-5-(4-(trifluoromethyl)phenyl)benzo[a] phenazine (5p)

MOH-130-1 (0.019) Is (1.00,0.01) C26H18F3IN203H
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6-10do-5-phenylbenzo[a]phenazine (5q)
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BC{H} NMR
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6-10do-5-phenylbenzo[a]phenazine (5q)
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HRMS
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6-1odo-5-phenylbenzo[a]phenazine (5q)
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4-(6-1 odobenzo[a] phenazin-5-yl)-N,N-dimethylaniline (5r)
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BC{H} NMR

L

| NMe,
4-(6-1 odobenzo[a] phenazin-5-yl)-N,N-dimethylaniline (5r)
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HRMS
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4-(6-1 odobenzo[a] phenazin-5-yl)-N,N-dimethylaniline (5r)

+TOF MS: 244710 2530 mnfromSample 1(403) of 403 wif
2=3.827158984539% 395 70e-004, t0=171185942051900460e+001 (Turbo Spray)
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5-Butyl-6-iodobenzo[a] phenazine (5s)
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BC{H} NMR
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5-Butyl-6-iodobenzo[a] phenazine (5s)
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5-Butyl-6-iodobenzo[a]phenazine (5s)

Qualitative Compound Report

Data File SON-536.d Sample Name SON-536

Sample Type Sample Pasition P1-E4

Instrument Name Instrument 1 User Name

Acq Method 29.10.2014.m Acquired Time  08-11-2016 12:24:42
IRM Calibration Status DA Method Default.m
Comment

Sample Group Info,

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF 8.05.01 (B5125)

Compound Table

MFG DITT
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 1: C20 H17 I N2 11 412.043 C20 HI17 I N2 C20 H17 1 N2 C20H17 I N2
Compound Label m/z RT |Algorithm ‘Mass
Cpd 1: C20 H17 I N2 413.0503 11 Find by Molecular Feature 412.043
MFE MS Spectrum
x10 5 |CPd 1: C20 H17 | N2: +ES| MFE Spectrum (# 7-41) Frag=135.0V SON-536.d
3 413.0503
(IC20 H17]1 N2J+H)+
25 ‘
2 |
15
1 |
0s |
0 -
150 200 250 300 350 400 450 S00 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)
MFE MS Zoomed Spectrum

x10 5 |Cpd 1: G20 H17 | N2: +ESI MFE Spectrum (# 7-41) Frag=135.0V SON-536.d
3 413503

([C20 H17I N2J+H)+

25

380 385 390 395 400 405 410 415 420 425 430 435 440 445
Counts vs. Mass-to-Charge (miz)

MS Spectrum Peak List

m/z 2z |Abund Formula Ton
413.0503| 1 327969.75 |C20 H17 I N2 (M+H)+
414.0533| 1 69269.71 [C20 H17 I N2 (M+H)+

=== End Of Report -
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'H NMR
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4-(4-(tert-Butyl)phenyl)-5-iodothieno[ 3,2-a]phenazine (5t)
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BC{H} NMR
|
4-(4-(tert-Butyl)phenyl)-5-iodothieno[ 3,2-a]phenazine (5t)
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4-(4-(tert-Butyl)phenyl)-5-iodothieno[ 3,2-a]phenazine (5t)
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4-(2-Fluor ophenyl)-5-iodothieno[3,2-a]phenazine (5u)
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BC{H} NMR

4-(2-Fluor ophenyl)-5-iodothieno[3,2-a]phenazine (5u)
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4-(2-Fluor ophenyl)-5-iodothieno[3,2-a]phenazine (5u)

Qualitative Compound Report

MFE MS Spectrum

300

MFE MS Zoomed Spectrum
%10 5 [Cpd 7 ©20 H11 F N2 S: +ESI MFE Spectrum (# 8-22) Frag=135.0V SON 772.d

1.75
1.5
1.25
1
0.75
05
0.25

o

200 500 600 700 800 900 1000 1100 1200 1300 1400

Counts vs, Mass-to-Charge (i

p705
(1G20 H17 F

300 305 310

MS Spectrum Peak List

315 320 325 330 335 340 345 350 355 360 365
Counts vs. Mass-to-Charge (m/z)

Data File SON 772.d Sample Name SON 772
Sample Type Sample Position P1-A3
Instrument Name Instrument 1 User Name SMILY
Acq Method 29.10.2014.m Acquired Time 28-09-2015 12:35:47
IRM Calibration Status DA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
C Table
MFG DI
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 7: C20 HILFN2S 11 330.0633 C20 HILFN2S C20HLIFN2S -1.83 C20HI1FN2S
{Compound Label mfz RT  |Algorithm Mass
Cpd 7: C20 HILFN2S 13310705 11 [Find by Molecular Feature 330.0633

m/z z |Abund Formula Ion
3310705 1 184856.3 |C20 HILF N2 S (M+H)+
332.0734| 1 42994,79 [C20 HI1F N2 S (M+H)+
333.0711) 1 11522.01|C20 H11 FN2 S (M+H)+
334.0727| 1 2266.18|C20 HI1 FN2 S (M+H)+
335.0731] 1 262.54|C20 HILFN2 § |

--- End OF Report -—
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4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v)
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BC{H} NMR

4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v)
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HRMS

crry”

4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v)
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'H NMR
4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w)
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BC{H} NMR

4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w)
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4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w)

Qualitative Compound Report

Data File SON B07A.d Sample Name SON 807A
Sample Type Sample Position P1-D3
Instrument Name Instrument 1 User Name SMILY
Acq Method 29.10.2014.m Acquired Time 05-11-2015 14:32:44
IRM Calibration Status Sigce: DA Method Defaultm
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/G500 series
Version Q-TOF B.05,01 (BS125)
Comp Table
MFG Diff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 22: CI7 HI1IN2S 12 401.9688 CI7HIIINZS CI7HI1IN2S -01 C17HI1IN2S
|Compound Label m/z__RT Algorithm Mass
Cpd 22; C1I7HI1IN2 S 402,976 12 Find by Molecular Feature |401.9688
o T— i
MFE MS Spectrum
x10 4 |Cpd 22: C17 H11 | N2 S: +ESI MFE Spectrum (# 7-25) Frag=135.0V SON 807A.d
402.6760
6 (IC17 H11 [NZ S)+H)+
5
4
3
2
i
0 ~
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (miz)
MFE MS Zoomed Spectrum
x10 4 |Cpd 22: G17 H11 | N2 S: +ES| MFE Spectrum (# 7-25) Frag=135.0V SON 807A.d
402 B760
6 ([C17 H11 | N2 Sj+Hy+
5
4
3
2
1
ol ! :
370 375 380 385 390 395 400 405 410 415 420 425 430 435
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula
402.976| 1 67112.62 |C17 HLI1 T N2 §
4039791 1 13464.91 |C17 HI1 I N2 S
404.9758 1 4244.01 |C17 HLLI N2 §
4059746 1 752.08[C17 H11 T N2 S [tMry+
--- End OFf Report —
Agilent Technologies Page 1 of 1 Printed at: 14:40 on:05-11-2015
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6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a] phenazine (5x)
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BC{H} NMR

6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a] phenazine (5x)
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6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a] phenazine (5x)

Sample Name SON-956 Position P1-B1 Instrument Name Instrument 1 User Name

1Inj Vol

1 InjPosition SampleType Sample IRM Calibration Status

Data Filename  SON-956.d ACQ Method 29.10.2014.m Comment Acquired Time

Success
27-04-2017 13:23:48

x10 5
7.75
7.5
7.25

7
6.75
6.5
6.25
(=]
5.75
5.5
525
5.
4.75
4.5
4.25
4
3.75
3.5
3.25
3

Cpd 6: C26 H21 Br N2 O3: +ES| MFE Spectrum (# 7-39) Frag;1 3‘5.0V SON-956.d

] 491.0788
489.0805 ([C26 H21 Br N2 O3]+H)+
(IC26 H21 Br N2 O3]+H)+
|

490.0834 492.0816
([C26 H21 Br N2 O3]+H)+ ([C26 H21 Br N2 O3]+H)+

4930839
(IC26 H21 Br N2 O3]+H)+

488.5 489 489.5 490 490.5 491 481.5 492 492.5 493 493.5 494
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'H NMR

Me

6-10do-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)
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BC{H} NMR

Me

6-10do-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)
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6-10odo-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)
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Me N
5-Cyclopropyl-6-iodo-9-methylbenzo[a] phenazine (7b)
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BC{H} NMR

Me N\ | A
@N

5-Cyclopropyl-6-iodo-9-methylbenzo[a] phenazine (7b)
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HRMS

5-Cyclopropyl-6-iodo-9-methylbenzo[a] phenazine (7b)

I +TOF M5 1464 to 1481 minfrom Sanple 1 of 391 hwiff Max 7_624 counts|
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'H NMR

OMe

OMe

MeO

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a] phenazine (7c)
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BC{H} NMR

Me

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a] phenazine (7c)
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HRMS

| OMe
Me N O
1000
N/ O OMe

MeO

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a] phenazine (7c)

I +TOF MS: 198110 1.9% mnfromSanple 1 of rs96c3.wiff
a=3 5676333 1209327010e-004, t0=17 118594206 1900460e+001 (Turbo Spray)
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'H NMR
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OMe

|
MeO O
5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a] phenazine (7d)
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BC{H} NMR

<8
OMe

MeO
5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a] phenazine (7d)
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MeO

5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a] phenazine (7d)

Compound Spectra - 343 RE3 01 _160.d
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'H NMR

l Bu
OMe
OMe

OMe
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a]phenazine (7€)
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BC{H} NMR

l By
! OMe
OMe

N
N

OMe
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a]phenazine (7€)
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OMe
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a] phenazine (7€)

Qualitative Compound Report

Data File SON-845.d Sample Nama SON-845
Sample Type Sample Position P1-ES
Instrument Name Instrument 1 User Name
Acq Method 29,10.2014.m Acquired Time  02-11-2016 13:33:02
IRM Calibration Status i Default.m
Comment
Sample Group Info.
Acquisition SW 6200 serles TOF/6500 serles
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG DI
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 11: C30 H29 1 N2 03 15 592.1227 €30 H29 I N2 03 €30 H29 1 N2 03 -0.68 €30 H29 I N2 03
Compound Label m/z RT |Algorithm Mass
Cpd 11: C30 H29 1 N2 03 593.1301 15 Find by Molecular Feature 592.1227

MFE MS Spectrum
Cpd 11: C30 H29 | N2 O3: +ESI MFE Spectrum (# 10-29) Frag=135.0V SON-845.d

x10 3
3 |

2.5

2

15

"

0.5

125 150 175 200 225 250 275 300 325 350 375 400 4é5 450 475 500 525 550 §75 600
Counts vs. Mass-to-Charge (m/z)

MFE MS Zoomed Spectrum
x10 5 |Cpd 11: C30 H29 | N2 O3: +ESI MFE Spectrum (# 10-29) Frag=135.0V SON-845.d

93.1301
3 ([C30 H29 | N2 O3]+H)+

25
2
15
1
0.5

560 565 570 6575 680 585 590 595 600 605 610 615 620 625 630
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z 2 |Abund Formula Ion
593.1301] 1 344171.44 |C30 H29 [ N2 03 (M+H)+

594.133] 1 11002257 |€30 H29 [ N2 03 (MHH)+

595.1355[ 1 19191.32 [€30 H29 [ N2 03 (M+H)+
596.1398] 1 2618.55 €30 H29 I N2 03 (MH)+
597.1407| 1 266.96 |C30 H20 I N2 03 (M+H)+

- End Of Report ---
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'H NMR

Me

6-10do-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a] phenazine (7f)
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BC{H} NMR

6-10do-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a] phenazine (7f)
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Me

OMe
6-10do-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a] phenazine (7f)

Qualitative Compound Report

SON-841.d Sample Name SON-841

Data File
Sample Type Sample Position PL-E6
Instrument Name Instrument 1 User Name
Acq Method 29.10.2014.m Acquired Time 02-11-2016 14:09:46
RM Calibration Status MDA Method Defaultm
Comment
Sample Group Info.
Acqulsition SW 6200 series TOF/6500 series
version Q-TOF B.05.01 (ES125)
Compound Table
Compound Label RT Mass Formula MFG Formula {ppm) DB Formula
Cpd 4: C24H19IN203S 1 542.0173 C24HI9IN203S C24H191NZ03S =219 C24HI131N2 O3S
Compound Label m/z RT  |Algorithm Mass

Cpd 4: C24 H19 I N2 O3 5543.0247 nr ;Find by Molecular Feature 542.0173

MFE M5 Spectrum
Cpd 4: C24 H191 N2 O3 S: +ESI MFE Spectrum (# 7-37) Frag=90.0V SON-841.d

x10 3

543£247
8 ([C24 H19 | N2 O3 S]+H)+

IS

n

150 200 250 300 350 400 450 500 550 600 650 700 750 BOD 8BS0 900 850
Counts vs. Mass-to-Charge (m/z)

MFE MS Zoamed Spectrum
Cpd 4: €24 H19 |1 N2 O3 S: +ES| MFE Spectrum (# 7-37) Frag=90.0V SON-841.d

x105

543.0247
8 (IC24 H19 1 §2 O3 SI+H)+

@

IS

N

580.9770
(IC24 H19 1 N2 O3 S}+K)»

515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z |Abund Formula Ian
543.0247] 1 | 964477.56|C24H19 I N2 03 § (M+H)+
5440274] 1 | 257485.45]C2a 19 1n2 03 S (M+H)+

545.005] 1 73423.08|C24 HI9 T N2 03 § (M+H)+
546.0257| 1 13653.27[C24 HI9 I N2 03 § M+H)+
547.0269| 1 1971.22[C24 HI9 I N2 03 § (M+H)+

5468.023| 1 208.47|C24H19 N2 03 § M+H)+

580.977] 1 316.52|C24 H19 I N2 03 § *E'Mﬂ(]f

=== End Of Report ===
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'H NMR

[}
=

5-10do-8-methyl-4-phenylthieno[3,2-a]phenazine (79g)
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BC{H} NMR

5-10do-8-methyl-4-phenylthieno[3,2-a]phenazine (79g)
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5-1odo-8-methyl-4-phenylthieno[ 3,2-a]phenazine (7g)

Compound Specira - 810A_GBI_01122.d
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'H NMR

9]
=

5-10do-8-methyl-4-(p-tolyl)thieno[ 3,2-a]phenazine (7h)
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BC{H} NMR

[}
=

5-10do-8-methyl-4-(p-tolyl)thieno[ 3,2-a]phenazine (7h)
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5-10do-8-methyl-4-(p-tolyl)thieno[ 3,2-a]phenazine (7h)

MOH-118 6 (0.113) Cm (5:11) 1: TOF MS ES+
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9]
=

5-10do-8-methyl-4-(thiophen-3-yl)thieno[ 3,2-a] phenazine (7i)
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BC{H} NMR

9]
=

5-10do-8-methyl-4-(thiophen-3-yl)thieno[ 3,2-a] phenazine (7i)
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Me

5-1o0do-8-methyl-4-(thiophen-3-yl)thieno[3,2-a] phenazine (7i)

Qualitative Compound Report

Data File SON-B46.d Sample Name SON-B46
Sample Type Sample Position P1-B2
Instrument Name Instrument 1 User Name
Acq Method 29,10,.2014.m Acquired Time  03-11-2016 12:25:35
IRM Cslibration Status DA Method Default.m
Comment
Sample Group Info.
Acqulsition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG Dif
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 8: C19 HI1 I N2 82 11 457.943 CISH11 T N2 52 CI9 HI1 IN252 -4.84/ CI9H11IN2S2
Compound Label mfz RT 'Algorithm Mass
Cpd 8: CISHLI1IN2S2 458.9482 11 Find by Molecular Feature 457.943 |

MFE MS Spectrum

x10 5 |Cpd 8: C19 H111 N2 52: +ESI MFE Spectrum (# 7-34) Frag=135.0V SON-846.d

458.p482
([C19H11 IiN?SE]*H)*

5
3
25
2
15
1
0.5
0

MFE MS Zoomed Spectrum

150 200 250 300 350 400 450 500 550 600 650 700 750 BOO0 B850 800
Counts vs, Mass-to-Charge (miz)

x10 5 |Cpd 8: C19 H111 N2 S2: +ES| MFE Spectrum (# 7-34) Frag=135.0V SON-846.4

35
3
25
2
1.5

458.pas2
{C19 H11 (N2 S2]+H)+
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6-((4-M ethoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10)
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BC{H} NMR

OMe

6-((4-M ethoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10)
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HRMS
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6-((4-M ethoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10)
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'H NMR

OMe

5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11)
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BC{H} NMR

OMe

5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11)
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5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11)

Compound Spectra- 849 RE2 01 159.d
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