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(1E,4E)-1-(Dimethylamino)-5-(4-nitrophenyl)penta-1,4-dien-3-one 2d *H-NMR
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2d HRMS
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-£51 Scan (t 0,058 min) Frag=1200V0%0 Sobiact
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Counts vs. Mass-to-Charge (mz)

Formula

Observed

Proposed

m/z adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C13H14N203

247.1082

H+

1+

246.1009

246.1004

1.69




(1E,4E)-1-(2-Bromophenyl)-5-(dimethylamino)penta-1,4-dien-3-one 2e 'H-NMR
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2e HRMS

+ES1 Scan (rt 0.075 min) Frag=130.0v 084.d Subtract
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+E51 Sean (1t 0.075 min) Frag=130.0V 0849 Subtract

o s o 6
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Counts vs. Mass-to-Charge (miz)

) 900 s 1000

1050 1100
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Count

s vs. Mass-to-Charge (m'z}

Observed
m/z

Formula

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C13H14BrNO 282.0308

H+

1+

279.0256

279.0259

1.09




(E)-4-(Dimethylamino)-3-phenyl-6-styryl-3,4-dihydro-1,2-oxathiine 2,2-oxide 3a 'H-NMR
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3a HRMS

%105 [+ESt Scan (1t 0.036 min) Frag=130.0V/085.d Sublract
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ngHE

L
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6342918

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)

C20H21INO3S | 356.1323 H+ 1+ 355.1250 355.1242 2.17




(E)-4-(Dimethylamino)-6-(4-methoxystyryl)-3-phenyl-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3b 'H-NMR
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3b HRMS

x10%

+ES1 Scan (1t 0.067-0.156 min, 17 scans) Frag=130.0v 085.d Subtract
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Counts vs. Mass-4o-Charge (miz)
x103 |+ES| Scan (¢t 0.067-0.156 min, 17 scans) Frag=130.0V 085.d Sublract
8 3861417
7
C
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4
3
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\ I I e L | i I
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Counts vs. Mass-to-Charge (m'z)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C21H23NO4S | 386.1417 H+ 1+ 385.1346 385.1348 0.55




(E)-4-(Dimethylamino)-3-phenyl-6-(4-(trifluoromethyl)styryl)-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3c
1H-NMR

OenOonn RO [ag o et
©OW0 T T W T el
(S N N NEF S

NS v AtAys

7.0
7.0
6.6
66
5.5
&b
226

| aog
=
[ 700
1
==
g
'man
T
i

T
{ppmj

3c 3C-NMR
@ oo ©
S 50, S
© E T N0 S e oy r~
R Rt L I LA T e ~ eyt o o
0 OOSCSTEEE T NG e oy @ oo o
T OOONONNNN, SN oo S w0 -
vvvvvvvvv BrmmEEeE = [Yis} <+
o
-~
e
" 1 o7 i L, l e
T T T T T T T T T T T T T T T T T T T T T T T T T
740 120 100 80 50 40 20 fopm}

10

148

ki



3c 1F-NMR

-62.64

T T
_50 - 700 Lo}

3c HRMS

x104 |+ES1 Sean (rt 0.063-0.168 min, 19 seans) Frage=130,0V/003.4 Subtract

-
:
.
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)

C21H20F3NO3S

424.1191

H+

1+

423.1118

423.1116

0.42
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(E)-4-(Dimethylamino)-6-(4-nitrostyryl)-3-phenyl-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3d *H-NMR
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3d HRMS

%104 |+ESI Scan (rt: 0.122 min) Frag=130.0v 051.d Subtract
B,

2
2
15 337.1043
02 1819579 517 1082 me {.ll - 4673677 610.1793 6842020 765 2655
50 100 150 200 20 300 350 400 450 500 550 600 650 700 750 800 850 950 1000 1050 1100 150 1200 1250 1300 1350 1400 1450 1500
Counts vs. Mass-to-Charge (m'z)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C20H20N205S | 401.1168 H+ 1+ 400.1095 400.1093 0.64
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(E)-6-(2-Bromostyryl)-4-(dimethylamino)-3-phenyl-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3e *H-NMR
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3e HRMS

05 uulLssw 1961233

+ES1 Scan (+t: 0,064-0.147 min, 16 scans) Frag=130.0V056.d Subtract
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4340421

4360405

435,045

270029

4380402
P | 2390401

0.

Counts vs. Mass-to-Charge (miz)
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Formula

Observed
m/z

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C20H20BrNO3S

436.0404

H+

1+

433.0349

433.0347

0.38
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4-(Dimethylamino)-3-phenyl-6-(phenylethynyl)-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3f 'H-NMR
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3f HRMS

%10 & |+ES! Scan (0.073-0.156 min, 6 Scans) Frag=150.0V 64.d Subtract
i 354,157
144
12
1_
03
054
0.4
oo 2450965
; 189.0814 | 2000M43 536.165 6101847 6842025 7811852 8552046 9292228 10032414 1079.2607 11532815
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Counts vs. Mass-to-Charge (miz)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)
C20H19NO3S 354.1157 H+ 1+ 353.1085 353.1086 0.28
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(E)-4-(Dimethylamino)-6-styryl-3,4-dihydro-1,2-oxathiine 2,2-dioxide 3g *H-NMR
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3g HRMS

x102 [+APP Scan (1t 0.125 mir) Frag=150.07 002.d Subtract
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Counts vs. Mass-to-Charge (m/z)

x102 |+APPI Scan (rt: 0.125 min) Frag=150.0V 002.d Subtract

3
25
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15
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b w2z s
< 28 % 220 2N 2 23 4 25 6 I I8 W3 W 28 Zi;hisssuﬁils:’Ch';s?mﬂ 2% 27 288 289 2% M 2 23 24 285 26 29 2% 2% 300
Formula Observed Proposed Charge Observed Theoretical Mass

m/z adduct neutral neutral mass | error
mass (ppm)
C14H17NO3S 279.0923 radical 1+ 279.0928 279.0929 0.36
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(E)-3-Phenyl-6-styryl-1,2-oxathiine 2,2-dioxide 4a H-NMR
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4a HRMS

4 |+E51 Scan (1t 7.446-7579 min. 25 scans) Frag=130.0V 0504 Subtract
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Counts vs. Mass-to-Charge (miz)
+ES1 Scan (st 7.446-7.579 min. 25 scans) Frag=130.0V 050 Subtract
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Counts vs. Mass-to-Charge (miz)

Formula Observed Proposed Charge Observed Theoretical
m/z adduct neutral neutral mass

mass

Mass
error

(ppm)

C

18H14035 333.0562 Na+ 1+ 310.0669 310.0664

1.57
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(E)-6-(4-Methoxystyryl)-3-phenyl-1,2-oxathiine 2,2-dioxide 4b *H-NMR
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4b HRMS

x104 |+APP! Scan (rt 0.069-0.286 min, 40 scans) Frag=175.0v 014.d Subtract
‘1; 340.0782
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ounts vs. Mass-to-Charge (m
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C19H1604S 340.0761 radical 1+ 340.0767 340.0769 0.75
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(E)-3-Phenyl-6-(4-(trifluoromethyl)styryl)-1,2-oxathiine 2,2-dioxide 4c *H-NMR
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4c F-NMR

-62.74

4c HRMS

%104 |+APFI Scan (rt: 0.068-0.140 min. 14 scans) Frag=175.0v 005.d Sublract
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Counts vs. Mass-to-Cherge (mz)

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)

C19H13F303S | 378.0532 radical 1+

378.0538

378.0537

0.17
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(E)-6-(4-Nitrostyryl)-3-phenyl-1,2-oxathiine 2,2-dioxide 4d *H-NMR

70

7.00

a & 4 2 Topm)

4d 13C-NMR

w =] O ONNEOROOnD e
@ & 0 FOND=vSa00 0
o [ ¥ OGNS OEGN Yo ~

o 3 ¥ OOONNNNNNN =) w

- -~ B e A, = g

=]

S

| @

=

: T . . T T : . T T : T : T
740 120 100 80 60 40 20 fopm)

26



4d HRMS

x4

08

~APP| Scan (1t 0.093 min) Frag=175.01 004.d Subiract
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e
%1187 3381010
6101844
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Counts vs. Mass-to-Charge (m'z)
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Formula

Observed
m/z

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C18H13NO5S

355.0504

radical

1+

355.0508

355.0514

1.69
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(E)-6-(2-Bromostyryl)-3-phenyl-1,2-oxathiine 2,2-dioxide 4e *H-NMR
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de

x103

HRMS

+APP1 Scan (st: 0.160 min) Frag=175.0v 060:d Sublract
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Counts vs. Mass-to-Charge (m'z)
x103 |+APPI Scan (rt: 0.160 min) Frag=175.0v 060.d Sublract
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1 e o 390.9818
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Counts vs. Mass-to-Charge (miz)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C18H13BrO35 | 389.9748 radical 1+ 387.9772 387.9769 0.87

29




3-Phenyl-6-(phenylethynyl)-1,2-oxathiine 2,2-dioxide 4f <H-NMR
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4f HRMS

%104 |+APCI Sean (st 0.098 min) Frag=170.0v 65,4 Subtract
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Counts vs. Mass-to-Charge (m'z)

x103 |+AFCI Scan (rt: 0.038 min) Frag=170.0v 66.d Subtract
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Counts ve. Mass-to-Charge ()

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)
C18H12035 308.0491 radical 1+ 308.0496 308.0507 3.57
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(E)-6-styryl-1,2-oxathiine 2,2-dioxide 4g *H-NMR
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4g

x102
4
35

3
25
2
15

1
05
0

x102

HRMS

2340247

121.0500
1700743

[+APF1 Sean (t: 0.177 min) Frag=150.0v 006 d Subtract

4429192

626.9489

9220112

952.9741

+APP! Scan (rt: 0.177 min) Frag=150.0v 006.d Subtract

120 140 160 180 200 220 240 260 280 300 320 340 360 360 400 420 440 460 480 S00 520 940 560 560

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

234047

2350395

600 620 640 600 630 700 720 740 760 780 800 820 B840 860 880 900 920 940 %0

285 23 22385 230 2305

n 2315 232

23 2338 24 2345 25 2355 2% 2365
Counts vs. Mass-to-Charge (m/z)

27 2/5 238 2385

29 2395 240 2408 2241

2415 242 2425 243

234.0352

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)

C12H1003s 234.0347 radical 1+

234.0351

0.43
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(E)-6-Styryl-3-(4-(trifluoromethyl)phenyl)-1,2-oxathiine 2,2-dioxide 4h H-NMR
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4h F-NMR

-62.90

4h HRMS

=103
354

34
25

24
15

Tid
054 121.0509
ol |

201.0464

273.0935

331.08% :10.«:130

567.1774 6842044

BZZ.PDBS

1116.0105

feorm)

100 150

200

250 300 350 400 450 500

378.0530

600 650 700 750 80D 850

Counts vs. Mass-to-Charge (miz)

550

373.0570
BSD.IDBDD
|

gfo 950 1000

1050

1100 1150

1200

373

374

375 376

379 380 381
Counts vs. Mass-to-Charge (m/z)

382

Formula

Observed
m/z

Proposed
adduct

Observed
neutral
mass

Charge

Theoretical
neutral mass

Mass
error

(ppm)

C19H13F303S

378.0530 radical

1+ 378.0535

378.0537

0.53

35




3,5,6-(Triphenyl)-1,2-oxathiine 2,2-dioxide 6a *H-NMR
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6a 3C-NMR
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6a HRMS

x104

1.75
174
165
16
155
154
145
144
13549
134
12549
124
115
1.1
105
1
0954
091
0.85]
0.8+
075
0.7
065
061
0554
0.5+
0.5
0.4
0351
0.3
025
021
0.15
0.1
0.05

0

+ESI Scan (it 0.354 min) Frag=150.0V MS520180628_DESIstd+ve.d Subtract (3)

355.2054

361.0886

‘ 367.2046
LIl Ll

378.1150

3830712

4021115

406.1396
A il

413.5949

4240960

4210927

Lh |

‘ 429.2390
|

439.0692

348 350 352 354 356 358 360 362 364 366 368 370 372 374 376 3

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

'8 380 382 Qé‘ 386 388 390 392 394 396 398 400 402 404 406 408 410 412 414 416 4718 420 422 424 426 428 430 432 434 436 438 440

Formula
C20H18035

TR Species TR miz ¥R Mass ¥

(M+Ma)+

361.0836

338.0933

Mass (MFG) 78
338.0977

ScoreV ¥R
753

Diff (ppm) 7+
-1.57

CI7HZZ045
CXZHIE03S

C25 H1203

(M+K)+
(M+H)+
(M+H)+

361.0836
361.088
361.0336

3221244
3600803
360.0801

3221239
360082
360.0786

6763

598

-1.7

-3.99

C25H11 5

(M+NH4)+

361.0886

343.0537

343.0581

33.76

12.92
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3-(4-Methoxyphenyl)-5,6-diphenyl-1,2-oxathiine 2,2-dioxide 6b 'H-NMR
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6b HRMS

X004 [+ESH Soan (vt 080217 i, B scars) Frage 1500V 8004 Subract
Foks o

5 S0 SO KO &R
Courss s, Masa-i-Charge (i)

210# | =B S it 0084-8 217 man. 8 scana) Froge 1506w G338 Subtect

: Rl A

(3 430 8743

A8
’: L ‘ l 1 . ; ‘ "

i s ML : " | i L .
AiTE o0A A0S SRR AATE 410 41028 08 O0TE &1 41135 4118 L1108 412 41228 4128 4278 a1 4335 4138 G1ETE 414 48 418 4MTE 415 4435 4iA8 TR 416 40638 MBS 4678 417 400 40 41T
Counts va. Mass-to-Changs (m'z)

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)

C23H18045 413.0813 Na+ 1+ 390.0923 390.0926 0.76
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5,6-Diphenyl-3-((4-trifluoromethy)phenyl)-1,2-oxathiine 2,2 dioxide 6¢c *H-NMR
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6c 9F-NMR

-63.32

15

i
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- 60 &0 - 700 -120 - 140 {oom}

6c HRMS

%10 3 | +ES| Sean (1 0.162 g 1_R_ -d Subtract (3)
95
925
9
875
85
825
8

7.75
75
7.25.
7
675
65
625
6
575
55
525

4920848

25 4701020
4090697
175 2955542

0.75 199.0957

381.1004
879.1242
5200675
106.0564 177.1123 2521438 IJ 3180670 35 2795 “ 5774635 666.6087
025 - 5 7231425 3035512
e TN FP O T Y I P Y e 11 R i i fili " i

; - e
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 200 820 840 860 820 900 920 940
Counts vs. Mass to-Charge (m/z)

Best w1 Formula TR Species W miz 78 Mass TR Mass (MFG) 78 Score™ V8 Oiff (ppm) 7=
C23HI5F3035 (M+NH4)+ 4280694 5021

C2ZIHIZF2 0252 | (M+NH4)+ | 4461042 | 4230708 | 422.0716 8017 1.82

C25H16 055 (M+NH4)+ | 4461042 | 4280707 | 428.0718 2876 277
CXHHITFOS2 (M+NH4)+ | 4461042 | 4280708 | 428.0705 2795 0.76
C20H13F3 0352 | (M+NH4)+ | 446.1042 | 428.0709 | 428.0728 3535 44

»
=
I
-
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5,6-Diphenyl-3-(pyridin-4-yl)-1,2-oxathiine 2,2-dioxide 6d *H-NMR
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6d 3C-NMR
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6d HRMS

x10%
35 362.0843
34
254
2,
1.5+
14
054
o 193.0878 258'2212 4202413 5483574 522.2806
100 200 300 400 500 500 700 800 300 1000 100 1200 1300 1400 1500 1600 1700
Counts vs. Mass-to-Charge (m/z)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)
C21HI5NO3S | 362.0843 H+ 1+ 361.0771 361.0773 0.55
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3,6-Diphenyl-1,2-oxathiine 2,2-dioxide 6e 'H-NMR

6e 13C-NMR
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6e HRMS

x103

02 ‘

1237081 1505424

T

199,

185.0022

-1000

+ESI Scan (it 0.190 min) Frag=150.0V MSS20180126_DESIstd+ve.d Subtract(3)

285,

2562300

Ll

302,

866

323,

in

348.

658

385.

3723219

4412042

1302

494.3551 517

544 4582

591.0900

100 110 120 130 140 150 160 170 180 190 200 210 2

|
0 230 240 250 260 270 280 290 300 310 320 3

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

0 340 350 360 370 380 390 400 410 420 430 440 450 460 470 450 490 500 510 520 530 540 550 560 570 550 500 600 610 620

Best w1

Formula
CISHIONS

(M+NH4)+

TR Species TH miz TR

3020866

Mass 7+
284 0526

Mass (MFG) 7+
284 0534

ScoreV W
952

Diff (ppm) 7+
27

C13H16 03 52
CI6H12035
CIZ2HEN

(M+NH4)+
(M+NH4)+
(M+NH4)+

302.0866
302.0866
3020866

28406528
284 0526
2840522

284 0641
284.0607
28405

8534

6747

463

757

CBHIEN205 52

(MNH4)+

302.0266

284.0525

2840501

60.54

-5.52

-~
f"
-
I
-
I

C13H10N O5

(M+NH4)+

302.0866

2840522

284 0559

5229

1287

45




5,6-Bis(4-methoxyphenyl)-3-(pyridin-4-yl)-1,2-oxathiine 2,2-dioxide 6f 'H-NMR
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6f HRMS

108
1.84
164 4221054
1.4
1.24
1
0.8
0.6
0.4
Dii 1350444 “353?4‘35 5484011 700.1927 8651830 987.2045 11082335
100 200 300 400 500 600 700 300 300 1000 1100 1200 1300 1400 1500 1600 1700
Counts vs. Mass-to-Charge (miz)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)
C23H19NO5S 422.1054 H+ 1+ 421.0983 421.0984 0.24
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3-Bromo-3,6-diphenyl-1,2-oxathiine 2,2-dioxide 7 *H-NMR
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7 HRMS

%105 |+ESI Scan (rt: 5.487-5.521 min, 3 scans) Frag=175.0v 049.d Subtract
7

219.0808

3 191.0055
2 1208781
i n 159.9068 2651358
364.5500 4619498
e L u. il L 2750376 s mﬁ%’ 1 ol L 425‘2399 L s.wzn?}w 5649204 745_20%

8 100 120 140 160 180 200 20 240 260 260 300 320 340 360 350 400 420 440 450 450 500 520 550 560 550 600 620 640 660 680 700 720 740 750 790 800 820 84D 860 830 900 920 40 960 980 1000 1020 1040 1060 1080 1100
Counts vs. Mass-to-Charge (m/z)

x10% |+ES| Scan (r: 5.487-5.521 min, 3 scans) Frag=175.0V 049.d Subtract

1
09
08
07
06
05

04 3843500 3369481

03 4003962 4034542

0z 365 19 P B
o o it il o ANIRAAR

3651358

" L
Mo 360 361 2 3 M4 WS W6 %7 %8 %O I0 I ¥2 W3 s ;5 ;e 377 8 39 300 3k M 383 3B ks a6 337 s ko 300 391 32 303 304 35 %6 2 % B ado i ol a3 4l 4
Counts vs. Mass-to-Charge (miz)

Species Calcmfz -
S [M+H)+ 362 9685
[M+MNa)+ 384 9504
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3-Bromo-6-phenyl-1,2-oxathiine 2,2-dioxide 8 *H-NMR

70

i4

12

70

4

2

a

" | o
o[ o I=!
= 5 =
RE R R
T T T T T T T T T T T
8 4 z {pomj
8 3C-NMR
o @ Mmoo o ~ [
2 2 @3% 8 3 5 L
I i = n
8 6 HEN & = S
=] w289 o 2 2 +
o L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
160 140 120 100 0 60 40 20 0 foom

50



8 HRMS

X105 |+ES! Scan (rt 4.656 min) Frag=175.0V 0514 Subtract

1 1150842

05 130803 922009
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Species Calemiz -
b [M+H)+ 2865372
(M+MNa)+ 3089191
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6,6'-Diphenyl-[3,3'-bi(1,2-oxathiine)] 2,2,2',2'-tetraoxide 9 *H-NMR
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9 HRMS

x104 |+ESI Scan (rt: 0.077-0.193 min. 8 scans) Frag=150.0v 025.d Subtract

437.0126
44

1439595

416.1597
14 1019648

3941793

610.1850
3051579 341.0806
od

8510341
48,1192 536.1643 £33.1485 6842043 781.1858 9282243 3982877
PR BT e e L S v O Y e
ol o Bt st Bl B ol
160 180 200 20 260 250 260 A0 20 M0 F0 B0 400 40 40 440 480 50 740 760 780 800 £X0 B40 850 GH0 SO0 S0 %40 90 SA0 1000

100 120 140

50 540 560 600 620 640 660 680 700 720
Counts vs. Mass-to-Charge (m/z)

Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)

C20H140652 437.0126 Na+

1+ 414.0231 414.0232

0.09
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5,5',6,6'-Tetraphenyl-[3,3'-bi(1,2-oxathiine)] 2,2,2',2'-tetraoxide 10 *H-NMR

10 13C-NMR

54

100

150




10 HRMS

[+ES1 Scan (rt: 0.111 min) Frag=175.0V 104.d Sublract

151.0863

176.0820
05 1260662 | |
0. i "
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I BLE]

717.1728

11551614
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3254
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+ES1 Scan (rt: 0.111 min) Frag=175.0V 104.d Subtract
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[ 1
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700 750 200 850

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

% %0 1000
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1
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5% 538
Counts vs. Mass-to-Charge (miz)

sk 600 ED

602 o3 64 5

606 607
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Observed
m/z

Formula

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C32H2206S2 589.0749

Na+

1+

566.0856

605.0489

K+

1+

566.0861

566.0858

0.25

0.61
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2,5,9-Triphenyl-5,10a-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4] triazolo[1,2-a]pyridazine-1,3(2H)-dione
8,8-dioxide 11a (crude intermediate) *H-NMR
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5-(4-Methoxyphenyl)-2,9-diphenyl-5,10a-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4] triazolo[1,2-
a]pyridazine-1,3(2H)-dione 8,8-dioxide 11b (crude intermediate) *H-NMR
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11b COSY-NMR
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11b HSQC-NMR
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11b HRMS

x10%
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1
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Counts vs. Mass-to-Charge (miz)
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1100
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Base formula (M)
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Counts vs. Mass-to-Charge (m/z)

511 514

Species
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Calemiz 7

513.0939

54 55
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Species to calculate
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2,9-Diphenyl-5-(4-(trifluoromethyl)phenyl)-5,10a-dihydro-1H-[1,2]oxathiino [5,6-c][1,2,4]triazolo [1,2-
a]pyridazine-1,3(2H)-dione 8,8-dioxide 11c (crude intermediate) 'H-NMR
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11c *F-NMR
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11c NOESY-NMR

|

DZF70.7 12 2 "Chusers\deZomDocuments\Ph.O. Huddersfieith MR data”

1 fpp]

63

F2 fppm]



11c HSQC-NMR
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11c HRMS

x108
16
15
14
13
12
11

03
08
07

05
04
03
02

-ES1 Sean (r: 0.086-0.092 min. 2 seans) Frag=130.0V NEGMSS1102b.0 Subtract

R
Formula Observed Proposed | Charge Observed Theoretical Mass
m/z adduct neutral mass neutral error
mass (ppm)
Cy7H18F3N30sS | 552.0846 (M-H)- 1 553.0918.1394 553.0919 0.48
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2,5,9-Triphenyl-5,9-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4]triazolo[1,2-a]pyridazine-1,3(2H)-dione 8,8-
dioxide 12a 'H-NMR
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12a 'H-NMR expansion (inset showing coupling constants for protons appended to butadiene unit)
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12a 3C-NMR
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12a NOESY-NMR
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12a HMBC-NMR
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+ES1 Scan (rt: 0.121 min) Frag=130.0V 1034 Subtract

0682

302.5582

+ES1 Scan (rt: 0.121 min) Frag=130.0V 108.d Sublract
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5009945
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Counts vs. Mass-to-Charge (mz)
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4 4% 0 S0

Formula

Observed
m/z

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C26H19N305S

486.1121

H+

1+

485.1048

485.1045

0.62
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5-(4-Methoxyphenyl)-2,9-diphenyl-5,9-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4]triazolo[1,2-a]
pyridazine-1,3(2H)-dione 8,8-dioxide 12b 'H-NMR
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12b 3C-NMR
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12b DEPT135 *C-NMR
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12b NOESY-NMR
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12b HMBC-NMR
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12b HRMS

x104 |+APPI Scan (rt 0.097 min) Frag=175.0v 075. Sublrect
1
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N I i [T |

‘ounts vs, Mass-to-Charge (m'z)

%102 |+2PP1 Scan (st 0097 min) Frag=175.0V/ 075.d Sublract
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Counts vs. Mass-lo-Charge (m'z)
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Observed
m/z

Proposed
adduct

Formula Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C27H21N306S

515.1148 radical 1+

515.1149

515.1151

0.39
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2,9-diphenyl-5-(4-(trifluoromethyl)phenyl)-5,9-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4]triazolo[1,2-
alpyridazine-1,3(2H)-dione 8,8-dioxide 12c *H-NMR
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12c *F-NMR
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Formula

Observed
m/z

Proposed
adduct

Charge

Observed
neutral
mass

Theoretical
neutral mass

Mass
error

(ppm)

C27H18F3N305S

554.0999

H+

1+

553.0926

576.0815

Na+

1+

553.0915

553.0919

1.27

0.72
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2,5-Diphenyl-5,9-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4]triazolo[1,2-a]pyridazine-1,3(2H)-dione 8,8-

dioxide 12e 'H-NMR
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12e 3C-NMR
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12e DEPT135 3C-NMR
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12e HRMS
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Counts vs. Mass-to-Charge (m/z)
x104
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B,
44
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4z 4ls 4le als  abe a7 4de  als 4o st 42 Az 4le a5 4le 47 as 4s ko '
Counts vs. Mass-to-Charge (m'z)
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C20H15N3055 | 410.0800 H+ 1+ 409.0730 409.0732 0.49
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2,5-Diphenyl-9-(4-(trifluoromethyl)phenyl)-5,9-dihydro-1H-[1,2]oxathiino[5,6-c][1,2,4]triazolo[1,2-
a]pyridazine-1,3(2H)-dione 8,8-dioxide 12f *H-NMR
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12f 13C-NMR
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12f HRMS

x104
-l 4901375
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Counts vs. Mass-to-Charge (miz)
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Counts vs. Mass-to-Charge (m'z)
Formula Observed Proposed Charge | Observed Theoretical Mass
m/z adduct neutral neutral mass | error
mass (ppm)
C27H18F3N305S | 554.0994 H+ 1+ 553.0917 553.0919 0.36
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Dimethyl 7-(4-methoxyphenyl)-3-phenylbenzo[e][1,2]oxathiine-5,6-dicarboxylate 2,2-dioxide 13 H-
NMR
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13

HRMS

xig; +ES| Scan (rt: 0.067-0.178 min, 21 scans) Frag=130.0v 088.d Subtract
32? 9831842
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2
175 3010513
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125
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0.5 448 1 07 16T 781.1861 4k =
oz el || W RSO T PR T GV W VA I | I i vl A O
s 00 50 200 2280 300 /0 40 450 500 50 600 60 70 @m%m“mmwm) 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
Formula Observed Proposed Charge Observed Theoretical Mass
m/z adduct neutral neutral mass error
mass (ppm)
C25H20085 503.0770 Na+ 1+ 480.0879

480.0879

0.1
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1,4-Diphenylnaphthalene 16 *H-NMR
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1-(4-Methoxyphenyl)naphthalene 17 'H-NMR
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1,2,4-Triphenylnaphthalene 18 *H-NMR
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