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S13. NMR Spectra: Characterisation
3,6-Dimethoxy-2-(trimethylsilyl)phenyl Trifluoromethanesulfonate (13z), {H NMR, 400 MHz, 298 K
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3,6-Dimethoxy-2-(trimethylsilyl)phenyl Trifluoromethanesulfonate (13z), 13C NMR, 100 MHz, 298 K
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3,6-Dimethoxy-2-(trimethylsilyl)phenyl! Trifluoromethanesulfonate (13z), 1°F NMR, 376 MHz, 298 K
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9-Bromophenanthrene (17), {H NMR, 600 MHz, 298 K
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9-Bromophenanthrene (17), 13C DEPTQ135 NMR, 150 MHz, 298 K
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9-Methoxyphenanthrene (18), {H NMR, 600 MHz, 298 K
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9-Methoxyphenanthrene (18), 13C DEPTR135
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9-Phenanthrol (19), 1H NMR, 600 MHz, 298 K
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9-Phenanthrol (19), 13C DEPTQ135 NMR, 150 MHz, 298 K
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9-Bromo-10-phenanthrol (14), 'H NMR, 600 MHz, 298 K
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9-Bromo-10-phenanthrol (14), 3C DEPTQ135 NMR, 150 MHz, 298 K
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9-Bromo-10-phenanthrol (14), HSQC NMR, 600 MHz, 298 K
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10-(Trimethylsilyl)-9-phenanthryl Trifluoromethanesulfonate (15), {H NMR, 600 MHz, 298 K
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10-(Trimethylsilyl)-9-phenanthryl Trifluoromethanesulfonate (15), 1°F NMR, 376 MHz, 298 K
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10-(Trimethylsilyl)-9-phenanthryl Trifluoromethanesulfonate (15), 13C DEPTQ135 NMR, 150 MHz, 298 K
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1,4-Dihydro-1,4-epoxytriphenylene (20), 1H NMR, 400 MHz, 298 K
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2,5-Dibromo-3, 6-dimethylhydroquinone (9), 1H NMR, 400 MHz, 298 K
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2,5-Dibromo-3, 6-dimethylhydroquinone (9), 13C DEPTQ135 NMR, 100 MHz, 298 K
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2,5-Dibromo-3, 6-dimethylbenzoquinone (22), {H NMR, 400 MHz, 298 K
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2,5-Dibromo-3, 6-dimethylbenzoquinone (22), 13C DEPTR135 NMR, 100 MHz, 298 K
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2,5-Dibromo-3, 6-di(trimethylsilyloxy)xylene (13v), {H NMR, 600 MHz, 298 K
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2,5-Dibromo-3,6-di(trimethylsilyloxy)xylene (13v), 13

—146.2
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80% 2,5-dimethyl-3,6-di(trimethylsilyl)benzoguinone (23) with 1,4-(2,5-dimethyl-3,6-di(trimethylsilyl)phenylene) ditrifluoromethylsulfonate
(12a) and other side-products, {H NMR, 600 MHz, 298 K
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2,5-Di(trimethylsilyl)-3,6-di(trimethylsilyloxy)xylene (H), 1H NMR, 400 MHz, 298 K
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8

2,5-Di(trimethylsilyl)-3, 6-di(trimethylsilyloxy)xylene (H), 13C NMR, 100 MHz, 298 K
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2,5-Di(trimethylsilyl)-3,6-dimethylhydroguinone (1), {H NMR, 400 MHz, 298 K
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2,5-Di(trimethylsilyl)-3,6-dimethylhydroguinone (1), 13C NMR, 100 MHz, 298 K
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2,5-Di(trimethylsilyl)-3,6-dimethylbenzoquinone (23), 1H NMR, 400 MHz, 298 K
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2,5-Di(trimethylsilyl)-3,6-dimethylbenzoquinone (23), 13C NMR, 100 MHz, 298 K
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Anti-9, 10-Dimethyl-1,4, 5,8-tetrahydro-1,4:5,8-diepoxyanthracene (anti-24), 1H NMR, 600 MHz, 298 K
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Anti-9, 10-Dimethyl-1,4, 5,8-tetrahydro-1,4:5,8-diepoxyanthracene (anti-24), 13C NMR, 150 MHz, 298 K
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S14. NMR Spectra: Mechanistic Tests

9, 10-Phenanthryne Precursor Synthesis HMDS Tests, 1H NMR, 400 MHz (Except top and bottom, 600 MHz), 298 K
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Bisbenzyne Mechanistic Study Aliquot Stack Plot, {H NMR, 600 MHz (Except Work-Up, 400 MHz), 298 K
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Work-up Mixture, 1°F NMR, 376 MHz, 298 K
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S15. IR Spectra
Phenanthryne Precursor Series
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Bisbenzyne Precursor Series
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S16. GC/MS Analyses: 9,10-Phenanthryne Series
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9-Bromophenanthrene (17)
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9-Methoxyphenanthrene (18)
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9.00 10. 00 1 00

Average of 8.134 to 8.293 min.: EAN-151-Char.D\data.ms

208

235253 231299315 341

3 73

405 429 451

479 503 529 553572

T

12.00

599 827644

m/z-> 20

40
Ofrrrrrrr et

REEEREEEERE;

Prerfrprrryr

CAAAMRARRIRANAS RRRRNERRRRARSERARE]

RARANRARAIRRAREREASS AL

T
40 60 80 100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 680
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9-Phenanthrol (19)

File :C:\DATA\EAN\EAN-152-Char.D

Operator

Acquired : 28 Sep 2018 13:15 using AcgMethod GENERAL METHOD_40_280_13MINS.M
Instrument : Instrument #1

Sample Name: EAN-152-Char
Misc Info : EAN-152-Char
Vial Number: 18

Abundance TIC: EAN-152-Char.D\data.ms

4e+07

3.58+07

3e+07

2.5e+07

2e+07

1.5e+07

1e+07

5000000

L N A s s s s s B s B s B s S s B e S e LN S S S S S S S L B s |

T T T T T
Time--> 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Abundance Average of 8.383 to 8.507 min.: EAN-152-Char.D\data.ms

165 194

300000
250000
200000

150000

100000

50000

82 139

63 115
44 9 218235253 281208315 341358377 405 420 451 470486503 529 553571590 610627 645

0
m/z--> 20 40 80 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
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10-Bromo-9-phenanthrol (14)

File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Abundance
4.5e+07

42407

3.5e+07

3e+07

2.5e+07

2e+07

1.58+07

1e+07

5000000

:C:\DATA\EANAEAN-154-

28 Sep 2018

13388

Instrument #1

EAN-154-Char

: EAN-154-Char
Vial Number: 19

|

Char.D

using AcgMethod GENERAL METHOD_40_280_13MINS.M

TIC: EAN-154-Char.D\data.ms

Time-->
Abundance
400000

350000

300000

250000

200000

150000

100000

50000

o

L e e N IS e

1.00 2.00

82

63 115
40, 4 10, 4l

137

3.00

185

T T

4A00 5. 00
Average of 8
2

194

243

—TT T T T T T T T T T

6.00

293310327 355373

T
7.00 8.00

—f——

T

9,00

.838 10 8.941 min.: EAN-154-Char.D\data.ms
2

10. 00

405 429 451 470487 513

LN e e s s e e s s e e

11.00 12.00

545 565 583 803 827644

T terhr et et uu‘-u-‘ a

1 T
m/z--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 840 680

LARARRAARS RARA

S-170

BARANRARRERALES

T

NRARAS

RN RARAS ERARNEARAS ERARERLERY AL



Electronic Supplementary Information

10-(Trimethylsilyl)-9-phenanthryl trifluoromethanesulfonate (15)

File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

Abundance

4e+07

3.5e+07

3e+07

25e+07

2e+07

1.5e+07

1e+07

5000000

:C:\DATA\EAN\EAN-

155-Char.D

28 Sep 2018 14:00
Instrument #1

EAN-155-Char

: EAN-155-Char

20

using AcgMethod GENERAL METHOD_40_280_13MINS.M

TIC: EAN-155-Char.D\data.ms

Time-->
Abundance

16000

14000

12000

10000

8000

6000

4000

2000

m/z-> 20

T

1.00

S S S L

2.00

T RARAIL
40 &0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

—TTT

3.00

L s S s s S e B e S B B

1 00 12.00

AN s s s S e s e sy s S B s S B s e

4.00 5.00 6.00 7.00 8.00 9.00 10. 00
Average of 8.893 to 9.010 min.: EAN-155-Char.D\data.ms
266

383

326

| 358

4p0
| 4s 453 479 503625 553573 603 630650

YT T T T T e T T T T T

500 520 540 560 580 600 620 640 660

5 _s0g

L
L LA L LR R AR A RN R
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S17. GC/MS Analyses: Bisbenzyne Series
2,5-Dibromo-3,6-dimethylhydroquinone (9)
Analysis shown of a partially oxidised mixture to demonstrate the separation

File :F:\DATA\EAN\EAN-128-Cru.D

Operator =
Acquired : 30 Jan 2018 w2 I using AcgMethod GENARAL ORG SYNTHESIS (40-600)20DEG.M

Instrument : Instrument #1
Sample Name: EAN-128-Cru
Misc Info : EAN-128-Cru
Vial Number: 1

Abundance TIC: EAN-128-Cru.D\data.ms
|

aooooo‘
550000/
500000
450000
4000001
350000
300000
250000 M

| LU T,
200000

150000

100000!

50000 |

S A W T i T E T ] T T
Time--> 400 500 600 7.00 800 9.00 10 00 11 OO 12 00 13.00 1400 1500 16.00 17.00 18.00
Abundance Average of 9.103 to 9.310 min.: EAN-128-Cru.D\data.ms

7500
‘ B oM

7000 R

6500 & o

6000;
55005
5000|
4500

4000

3500 /5/

3000 é =

& 215 |

2500

i
2000}
15001

1000"

5001

314 341360379 401 429449 470498518 553 564 616 639

T T A RSy L L RN LR R R AR L T

miz—> 20 40 60 80 100 120 740 160 180200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 500 620 640 660
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2,5-Dibromo-3, 6-dimethylbenzoquinone 23)
”~

il

perator %

F:\DATA\EAN\EAN-128-Cru.D

Acquired 30 Jan 2018 Ois1d using AcgMethod GENARAL ORG SYNTHESIS (40-600)20DEG.M
Instrument Instrument #1

Sample Name: EAN-128-Cru

Misc Info : EAN-128-Cru

Vial Number: 1

Abundance TIC: EAN-128-Cru.D\data.ms
600000
550000

500000/
!
4500001

400000
350000

300000

250000.
200000 M/MMM b bl

150000

100000

e

50000 " . WNLJ ..«JW M

T N O o e TN LB

T T T L TR PR T T (T I PR
Time--> 4.00 500 600 700 800 900 10.00 11.00 12.00 13.00 14.00 1500 16.00 17.00 18.00
Abundance Average ofg.?OS to 8.869 min.: EAN-128-Cru.D\data.ms
266
0O

3000 jil Br
2

By 2
26001 19

2400: 67
2200:
2000!

18003 |
L 44 i

L 185 Il
1400§ | 157
1200{ |

|
1000 i
i

800
355

600

400 |1l 119
\

200 ‘ | 401
91 I l | 327 |
ol b m L235 o L |29 457 480 503 537 So7577608 B0 645

s

Lld ) e
oLt i N N VTN o Ll O L LA B

m/z--> 20 40 BD 80 100 120 140 160 180 200220 240 260 280 300 320 340 360 380 400 420 440 460 480 500520 540 560 580 600 620 640 650
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2,5-Dibromo-3, 6-di(trimethylsilyloxy)xylene (13v)

:F:\DATA\EAN\EAN129-Cru.D

JMO
5 Feb 2018 13
Instrument #1
EAN129-Cru

.ator
juired -
. astrument
sample Name:
Misc Info

Vial Number: 98

Abundance

1500000
1400000
1300000
1200000
1100000
1000000
900000
800000
700000

600000

500000
400000?
300000
200000

100000
|

535

using AcgMethod GENARAL ORG SYNTHESIS (40-600)20DEG.M

TIC: EAN129-Cru.D\data.ms

A

1 —F

6.00

Time--> 7.00

Abundance

11000

10000

9000

8000

7000

6000

5000

4000

3000

137

2000

1000

m/z-->

—— T T

\““‘
16.00 17.00 18.00
:
'Me.
ey

T

T
13.00 14.00 15.00

C@ta.ms
440
\>f}f

( 9.00

T
 8.00 1000 11.00 12,00
Average of 10.834 to 11.020 min.: EAN129-

344

458480500 531 563581600619637

T T T T T T [T T T T T

20 40 60 80 100120140160180200220240260280300320340360380400420440460480500520540560580600620640660
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S18. GC/MS Analyses: Bisbenzyne Mechanistic Tests
Aliquot 1: First Silylation

File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

Abundance

1.2e+07

1.1e+07

1e+07

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

C:\DATA\EAN\EAN-174A1.D

14 Jan 2019 16:56
Instrument #1
EAN-174A1

using AcgMethod METH1_40_300_19MINS.M

21

TIC: EAN-174A1.D\data.ms

Time-->
Abundance

900000

800000

700000

600000

500000

400000

300000

200000

100000

L

A
T

8.00

T

4.00

=TT T T T

5.00 6.00

T

7.00

I e e o o e e R B e e
9.00 1000 1100 12,00 13.00 1400 1500 16.00 17.00
Scan 1131 {10.878 min): EAN-174A1.D\data.ms

L

18.00

7

45
346

139

‘ 91

m/z-->

Rs/min

; ) 389 304 423 || 466 402 521 553 575 596 616634
bl b
40 60 80 100 120 140 160 180 200 220 240 280 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

7.72 9.16 10.15 10.89 13.39

Int./ %
m/z
Species
lon

0.19
155

5.39
294

15.71
366
B
M+

78.51
438
C
M+

0.21
281
Bleed
M+
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Intensi

Intensil

Intensil

Intensil

Intensil

Intensil
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150.00
oo
55"
1.567 Lo
Qf@w
F 10000
1.067
ok
i o1 t 50.00
olo {
5.066 - SN
'\@‘l“ 52 Ao '1,'\9]0
o o] 1
\_C_\‘)v Ao o
T 9- L A
2 ‘ . : - ‘ — . ; ‘ ‘ - - ‘ ‘ ‘ 000
400 5.00 6,00 7.00 200 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00
Minutes
2,044
4 t 100.00
155
1.0E4
194 - 50.00
77 127
¥ TR d { LT il n el s
} T T 1 T ¢ T T v T t T t 1 T 1 T 1 T T t T T 1 t T T T T T 1
400 600 800 1000 1200 1400 160.0 180.0 2000 2200 2400 2600 280.0 3000 3200 3400 3600 3800 4000 4200 400 4600 480.0 5000 5200 5400 5600 5800 600.0 6200 640.0
mfz
296 10000
1.0E5
67 3
SOE4 215 B 50,00
1”. L. .l I h s,
' 1 ' T ! T r T T T T T h T T T t t 1 T T T T T T T 1 1 T
400 600 800 1000 1200 1400 1600 1800 200.0 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 600.0 6200 640.0
mfz
40854
22 t 100.00
20854 )
E 5000
67 353
i 1.”. I I mjk
T T ¢ " T T T T T T ¢ ; r T T T T T T 1 T T T T ¢ t t T T
400 600 800 1000 1200 1400 160.0 180.0 2000 2200 2400 260.0 2800 300.0 3200 340.0 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 580.0 6000 620.0 640.0
mfz
3 t 100.00
2,086 4
1.086 346 = 2000,
440
139 |h
1. A ; ! i -
" T T T T 1 T T T T T } T T T T T 7 T t T T T v T r 1 T ¢ T
400 600 800 1000 1200 1400 160.0 1800 2000 220.0 2400 260.0 280.0 300.0 3200 3400 360.0 380.0 4000 4200 4400 4600 480.0 5000 5200 5400 S60.0 5800 6000 6200 6400
mfz
a4
3,062 t 100.00
20844
207 F 5000
1.0E4
el 281
TR | IS Lo WLl L L_.._L TR L
} T " T r t t r T T r ' ! r ? T T r 1 ¢ 1 1 T T T T T 1 T T
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 300.0 3200 3400 3600 3800 4000 4200 400 4600 4800 5000 5200 5400 5600 5800 6000 620.0 640.0

m/z
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Aliquot 2: Second Silylation

File :C:\DATA\EAN\EAN-174A2.D

Operator 3

Acquired : 14 Jan 2019 17:25 using AcgMethoed METH1_40_300_19MINS.M
Instrument : Instrument #1

Sample Name: EAN-174A2
Misc Info
Vial Number: 22

Abundance TIC: EAN-174A2 D\data.ms

3000000

2500000

2000000

1500000

1000000

500000

" [

i i B i e Bt A
Time--> 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 1400 1500 16.00 17.00 18.00
Abundance Average of 10.858 to 10.934 min.: EAN-174A2.D\data.ms

78

30000

25000

20000

15000

44

10000 346

5000

465 484503521 545 579 606623640
m/z--> 20 40 80 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 6860

Rs/min 7.34 8.38 9.06 9.16 9.49 10.16 10.89

Int./ % 3.74 52.2 3.87 7.06 5.80 16.79  10.55

m/z 138 216 292 294 288 366 438
Species Vv T AQ A S,D B C
lon M* M* M* M* M+ M* M*

S-177



Intensil

Intensi

Intensi

Intensi

Intensi

Intensi

Electronic Supplementary Information

) 15000
o
506 o
&
o
4086 o —
s® L 100
A
A 20
3.085-] " & L
o
& g5¢ 3
a4 &5 5
2086 ay e 02,0 w L 5000
g g§5v &
P
1026 - & 2
3 "
2 3" o %
Ao A
r T T T T T T T T - : : : T 7
200 500 600 7.00 200 9.00 1000 11.00 1200 13.00 1400 1500 16.00 17.00 18.00 18.00
Minutes
40E44 138 L 100,00
2,084 123 b so00
44 68 137
lJ_.lL..J |L_.Ll il b
" il ! | t T T T T T T T T T T — T T T — t T ——— T
400 600 800 1000 1200 1400 1600 180.0 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4500 4800 5000 5200 5400 5600 5800 600.0 €200 6400
mfz
22168 100.00
4085
137
2065 2000
67 79
JLJ.. h XL A
} T . T T T 1 - T T T T T T r T T — T — T — T T T T
400 €00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5300 600.0 6200 6400
mfz
5,084 73 L 100,00
4084
277
L soo0
2084444 57 292
il I|- . | R TR S Lk L N J. l
' ol ey t 4 e 1 T e T T : T T T T T : T — T T T —
400 €00 800 1000 1200 1400 1600 1800 2000 2200 2400 2500 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5600 6000 6200 €400
mfz
2084
296 L 10000
5,084
4084 97
L so00
215
2,084
ko D g
" L " " S T " — T " ; t T T T T T T T T T — T T —
400 600 200 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3300 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 €200 6400
mfz
1.0E54
193 L 10000
5064
7 L soo0
273 290
i i A |I|. i . 1l
' + T t et : T — t r T T T r T T T T T T T T T T — T T
400 600 200 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400

mfz
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1.5E3 73

100.00 a

Z o =
g 74 Z
2 i
ot 5000 &
B 353 g
= 5064 H l|1368 2
=

ORI T ..u { S DR Y an |L
T T " T t T T T T r T T T ; T r T T r r T 1 T T 1 v 1 1 T
400 600 800 1000 1200 1400 1600 180.0 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 €200 6400
mfz
73!

100.00 a

z =
2 som Z
< s00 2
= £
=

=

Exid 440
Lealioine od e o L l " “ .sz

T U T T u u t T T T T T u T T T T T . T y T T T T T T T T T T
400 600 800 100.0 1200 1400 160.0 180.0 2000 220.0 240.0 2600 2800 300.0 3200 340.0 3600 3800 400.0 4200 4400 4600 480.0 5000 520.0 5400 560.0 580.0 600.0 6200 640.0

mfz

The right-hand side of the peak at 9.49 min (m/z 288) contains a second product at m/z 360. This
matches the peak in the next aliquot at 9.52 min and therefore two species are overlapping above:

4084 73

2084
s 192 50.00

1)
l..uraLlﬁ al, J..LL ...‘i.u‘ll JL‘J.Lu .

t r u u T T T T T T T T T T T T T T T T T T u T
400 600 80.0 1000 1200 1400 160.0 1800 2000 220.0 2400 260.0 2800 300.0 320.0 3400 360.0 380.0 400.0 4200 4400 460.0 4800 5000 5200 540.0 560.0 580.0 600.0 620.0 640.0

Intensity
Intensity [%]

m/z
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Aliquot 3: First Halogen-Metal Exchange

File :C:\DATA\EAN\EAN-174A3.D
Operator
Acquired
Instrument :
Sample Name:
Misc Info
Vial Number: 23

14 Jan 2019 17:55
Instrument #1
EAN-174A3

using AcgMethoed METH1_40_300_19MINS.M

Abundance TIC: EAN-174A3.D\data.ms

2000000

1800000

1600000

1400000

1200000

1000000

800000

600000

400000

200000

A bl bt

[t
5 B i S B s e e B e e e e B

T T
Time--> 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00
Abundance Average of 10.913 to 11.023 min.: EAN-174A3.D\data.ms

85000 78

B I e s e

60000

55000

50000

147

45000

40000

35000

30000

25000

20000

15000
44 191

10000

5000

| 97 117 173
0 brrer bl ot

3 2 301 345 385 417

452469 495 514531

T

R e e I
14.00 15.00 16.00 17.00 18.00

Wi 559577 602 624642
m/z--> 20 40 80 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

Rs/min 7.34 7.70 7.93 9.06 9.20 9.52 9.63 9.72 10.82 10.96
Int./ % 0.96 16.09 36.01 1.66 0.22 3.71  26.87 0.62 1.65 11.54
m/z 138 210 282 292 282 360 354 282 426 432
Species v U DD AQ I D G W H E
lon M* M* M* M* M* M* M* M* M* M*
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Intensi

Intensi

Intensi

Intensi

Intensi

Intensi

Electronic Supplementary Information

150,00
8,086
606 000
4086
t 50,00
2086
A
T T T T T 7 T 7 7 T 1
400 5.00 600 7.00 13.00 1400 15.00 16.00 17.00 1800 19.00
4084 -]
138 L 10000
2.0E4
123 E 50.00
0 68 137
ll.L dduy
! 1 ' T 1 T T T T T T T T T T 1 T T T T 1 T T 1 T T T T T
400 600 800 1000 120.0 1400 1600 180.0 2000 2200 240.0 2600 280.0 3000 3200 3400 360.0 3800 400.0 4200 4400 4600 4800 5000 5200 5400 5600 5800 600.0 6200 640.0
mfz
6.0E5
210 10000
4.0E5
195
73 50.00
2083 121
5
IS LTI O PR P 1) NN O W VW S T AR T 1OUT L 1D T T —
400 600 800 1000 1200 1400 1600 180.0 2000 2200 2400 2600 2800 3000 3200 3400 3600 380.0 4000 4200 4400 4600 480.0 5000 5200 5400 5600 580.0 600.0 6200 640.0
mfz
282
1566 s
1.086 - 73
L s0.00
5.0E5 - 267283
45
L p L R & L
" ' T T t T 1 T T t T T 1 T T T T 1 T T T 1 T 1 T T T T T T T
400 600 800 1000 1200 1400 160.0 180.0 2000 2200 240.0 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 460.0 480.0 5000 5200 5400 5600 5800 600.0 6200 640.0
mfz
3
6.0E4 - F 100,00
404 277
L s0.00
2084 57 292
44
lj. .|. Lok S aql A | i
f T 1 1 ; t # T T ? T { ; T T T T T T T 1 1 T T T T T T T
400 600 800 1000 1200 140.0 1600 1800 200.0 2200 2400 2600 2800 300.0 3200 3400 360.0 3800 4000 4200 4400 4600 480.0 5000 5200 5400 5600 380.0 6000 6200 640.0
mfz
44
1.084 F 100,00
5,083 -| 266 F 50.00
73
L b7 282
Y Uy L T OO PRI, TN | I M ¥ e
t 1 # t " 1 ! h 1 t T T 1 t T T T t T T T T T T T T T ¥ 1 1 T
400 600 800 1000 1200 1400 160.0 180.0 2000 2200 2400 2600 2800 300.0 3200 3400 3600 380.0 4000 4200 4400 460.0 4800 5000 5200 5400 5600 5800 600.0 £20.0 6400
mfz
8.0E4 =
100.00
6.0E4
40E4
50.00
208445 265 2
l I atin ull PR LI | O i L il S l
t ' T T " ! T 1 T T T T T T 1 ? 1 T 1 T T T T T T T T T T T
400 600 800 1000 1200 1400 160.0 180.0 2000 2200 2400 260.0 280.0 3000 3200 3400 3600 3800 400.0 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 640.0

mfz

S-181

Relative Intensity [%]

Intensity [%] Intensity [%] Intensity [%] Intensity [%] Intensity [%]

Intensity [%]



Intensity

Intensity
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8.0E3
73
6.0E5
147
4085 354
2,065
266 3p3
il o L e A l 1 L
r T T T ; T t T T 1 T 1 T t T T T 1 T 1 T t T T T 1
400 600 800 1000 1200 1400 160.0 1800 2000 220.0 2400 2600 280.0 30D.0 3200 340.0 3600 380.0 4000 420.0 2400 4600 480.0 5000 5200 540.0 560.0 580.0 600.0 620.0 640.0
mfz
4084
73 147
2084 426
gl g gldtpe | b s e G
t T 1 T T t ' T t t T T " T ! T T T t T T T T T T t 1 1 1 T T
400 600 800 1000 1200 1400 1600 1800 2000 220.0 240.0 2600 280.0 300.0 3200 340.0 360.0 380.0 400.0 420.0 4400 4600 4800 500.0 5200 5400 560.0 580.0 6000 6200 640.0
mfz
73
4.0E5
147
2083
45 1k 191
L PRI 'y
b T T T r T T T t T T t T T T T 1 T T T T T T T T T 1 1 T T
400 600 800 1000 1200 1400 1600 180.0 2000 2200 240.0 260.0 280.0 300.0 3200 340.0 360.0 380.0 4000 4200 440.0 460.0 480.0 5000 5200 5400 5600 580.0 €00.0 6200 6400
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The peak at 9.72 not detected by the algorithm corresponds to 282 m/z:
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Aliquot 4: Second Halogen-Metal Exchange/Retro-Brook

File :C:\DATA\EAN\EAN-174A4.D

Operator
Acquired
Instrument
Sample Name:
Misc Info :
Vial Number:

Abundance
24e+07
2.2e+07

2e+07
1.8e+07
1.6e+07
1.4e+07
1.2e+07
1e+07
8000000
6000000
4000000

2000000

14 Jan 2019 18:25
Instrument #1
EAN-174A4

using AcgMethoed METH1_40_300_19MINS.M

24

TIC: EAN-174A4 D\data.ms

Ll

Time-->

Abundance

5500000

5000000

43500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

A
T

LA e s B e e e

T
9.00 10.00 11.00 12.00 13.00
Scan 1123 {10.823 min): EAN-174A4.D\data.ms

B e e B
14.00 15.00 16.00 17.00

18.00

L
T
8.00

L e e

4.00 5.00 8.00 7.00

147

73

428

45

97 117
[ T V) 451 473 498513 536 563580598 625 649
rfrreprrtrrrptert e e e

m/z-->

Rs/min

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

7.93 9.63 10.64 10.82

Int./ %
m/z
Species
lon

76.84
426
H
M+

1.10

282
DD
M+

14.58
354
G
M+

5.63
354
F
M*
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Aliquot 5: Crude Workup, 3,6-Dimethyl-2, 5-di(trimethylsilyl)benzoquinone (23)

File
Operator
Acquired

Instrument :
Sample Name:

Misc Info

Vial Number:

Abundance

3500000

3000000

2500000

2000000

1500000

1000000

500000

14 Jan 2019

18:54

Instrument #1

EAN-174Cru

25

:C:\DATA\EAN\EAN-174Cru.D

using AcgMethoed METH1_40_300_19MINS.M

TIC: EAN-174Cru.D\data.ms

Jlu s

_Ji s,

L

Time-->

Abundance

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

4.00 5.00

73

97

7.00

et A ")
LA S B e S e e e e e o

8.00

8.00 9.00

10.00

L

11.00

L e e

13.00

12.00

T

14.00

T

Scan 838 (8.858 min): EAN-174Cru.Didata.ms

2

T
15.00

T T T T

T T
16.00 17.00

299 319 344 373390 411 431449466483 506 528 554570 592608 633650

T

)

18.00

m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
R¢/min 6.99 8.71 8.87 9.07 9.20 10.02 10.26 10.49
Int./ % 3.75 10.72  61.78 3.35 1.26 6.37 1.01 3.47
m/z 402 459 280 342 282 531 309 414
Species X z KQ Y I K - J
lon M* M-Me* M* M* M* M-Me* M* M*
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3,6-dimethyl-2, 5-di(trimethylsilyl)phenylene ditrifluoromethanesulfonate (12a)

File :C:\DATA\EAN\EAN-174Cru.D

Operator 3

Acquired : 14 Jan 2019 18:54 using AcgMethoed METH1_40_300_19MINS.M
Instrument : Instrument #1

Sample Name: EAN-174Cru
Misc Info :
Vial Number: 25

Abundance TIC: EAN-174Cru.D\data.ms

3500000

3000000

2500000

2000000

1500000

1000000

500000

R W T I

A al
L

T LN T T T T T T T T T T T T
Time--> 4.00 5.00 8.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 1400 1500 16.00 17.00 18.00
Abundance Scan 1006 (10.017 min): EAN-174Cru.D\data.ms

40000
35000
30000
25000
20000

15000 o7
263

10000 531

44
121 141

5000 163 e 281
208 312

. | 320 383 39940434 455 436 508 558576 508 626644
miz--> 20 40 80 80 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

281
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Validation Test: 2, 5-Dibromo-3, 6-dimethylhydroquinone (9)
From double desilylation of starting material:

—_—

File :F: \DATA\EAN\EAN-131-CRU.D

Operator EAN

Acquired 13 Feb 2018 19:15 using AcgMethod GENARAL ORG SYNTHESIS (40-600)20DEG.M
Instrument Instrument #1

Sample Name:
Misc Info
Vial Number:

Abundance
1800000

1600000

1400000

1200000

1000000

800000

600000

400000

200000/

EAN 131 Crude

22

Eal TIC: EAN-131-CRU.D\data.ms
Yk

Lol N Lk llJL Lk hL_.JLJw!LJv IL—-N-"’//J :

=1

Time--> 4.00

Abundance
24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000+

L Trer<f-r | BB T T T .-\-w.w‘--w.|‘v.‘|-\-w-.“|.\|\|
500 600 7.00 800 9.00 1000 1100 1200 1300 14.00 15.00 16.00 17.00 18.00
Average of 9.103 to 9.248 min.: EAN-131-CRU.D\data.ms
236

O
B

| fowes

7
P oM

67

215

316 341 364385403 429 455 477 502 523 554 576 598 634

miz-> 20 4D 60 80 1(]0 120 140 160 180 200 220240 260 280 300 320 340 360 380400 420 440460 480 500 520 540 560 580 600 620 640 660
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Validation Test: 2-Bromo-3,6-dimethyl-5-(trimethylsilyl)benzoquinone
From oxidation of singly C-silylated product:

Ae :F:\DATA\EAN\EAN-131-CRU.D
Jperator EAN
¥ Acquired 13 Feb 2018 19:15 using AcgMethod GENARAL ORG SYNTHESIS (40-600)20DEG.M
Instrument Instrument #1

Sample Name: EAN 131 Crude
Misc Info

Vial Number: 22

Abundance TIC: EAN-131-CRU.D\data.ms

1800000
1600000
1400000

1200000

1000000!
800000
500000
400000

200000

ﬂﬂLJ I IL.LJﬁFJX .Lh¢Jﬁuﬁu

JW

Time--> 5.00 6.00 7.00 8.00 9.00 10 00 11 OD

Abundance
28000

26000
24000
22000
20000

18000

16000
14000 %
12000 I
10000
8000

6000

67

4000!

2000{

T T

Average of 8.931 to 9.034 min.:

L o

30932? 355 376 410 438 470488 517

LA e e e e
1200 13.00 14.00
EAN-131-CRU.D\data.ms

- —
16.00 17.00 18.00

T
15.00

550 584 609 636

|IJ

m/z-->
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