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Supplimentary Materials

"H- and "C-NMR spectra were recorded on a Varian Mercury (400 MHz) and tetramethylsilane
were used as standard. IR spectra were measured on a JASCO FT/IR-410 spectrophotomer. Melting
points were determined with a Yanagimoto micro melting point apparatus without correction. High-
and low-resolution mass spectra were measured on a JEOL JMS-DX-303, a JEOL JMS-700, or a
JIMS-T100GC spectrometer. X-ray diffraction data were recorded on Rigaku R-AXIIS RAPID.
Kanto Chemical. CO. INC. silica gel 60 (63-210 pm) was employed for flash column

chromatography.

X-ray Crystallographic Data

Figure S3. Structure of 17. Ellipsoids represent 50% probability.
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Table S1. Crystal data and structure refinement for 13b, 13¢, and 17.

Compound 13b 13c 17
CCDC number 1527675 1559628 1560074
Molecular formula C14 H12 04 S C15H1405S C18 H20 04 S
Formula weight 276.30 306.32 332.40
Wave length (A) 0.71075 0.71075 0.71075
Crystal system monoclinic monoclinic triclinic
Space group P21/n P21/n P-1
Color of crystal Colorless Yellow Colorless
Unit cell parameters  a(A) | 8.0558(5) 9.4816(3) 8.014(3)
b(A) | 9.0711(5) 7.9918(4) 10.138(3)
c(A) | 17.6925(12) 18.8992(6) 12.196(4)
Tempe.rature of data 173 (K) 173 (K) 173 (K)
collection
Values of Z 4 4 2
R (reflections) R =0.0675 R =0.0534 R =0.0757
wR2 =0.1688 wR2 =0.1346 wR2 =0.1728
GOF 1.179 1.195 1.297
Radiation type Mo K/a Mo K/a Mo K/a

Radiation source

sealed X-ray tube

sealed X-ray tube

sealed X-ray tube

Radiation monochromator

graphite

graphite

graphite

Measurement device type

Rigaku R-AXIS
RAPID

Rigaku R-AXIS
RAPID

Rigaku R-AXIS
RAPID

Computing structure
solution

SHELXD

SHELXD

SHELXD

Computing structure
refinement

SHELXL-97
(Sheldrick, 1997)

SHELXL-97
(Sheldrick, 1997)

SHELXL-97
(Sheldrick, 1997)




BAMPLE SPECIAL
date Feb 14 20168 temp not used
solvent edeld gain not used
£ile /media/Lexax/- spin 18
26tbulddithiin-h.f- hst 0.008
14 pwso 14.600
ACQUIBSITION alfa 10,000
- 6410.3 TLAGS
at 3.500 41 LY
np 44872 in o
F-3 4000 & '
R-7 4 hs &n
a1 1.500 PROCESSING
nt 16 1 0.20
et 4 fn not used
TRANSMITTER DISPLAY
ta H1 sp ~199.7
sfrq 399.351 wp 3993.3
tof 399.4 rfl 8085.4
tpws 58 zfp ']
v 7.300 xp -179.2
DECOUPLER: 1p L]
dn c13 PLOT
dof 0 we 370
an nnn 8¢ o
dmm e vs 43
dpwr 41 th s
anf 29412 al cdc ph
Bu /mm u\ Bu
X
g
1
T T T T T
9 8 7 6 5
1
a2.00

Figure S4. 2,6-Di(1,1-dimethylethyl)-1,4-dithiin (1a) "H-NMR
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exp3  Carbon

SAMPLE BPECIAL
date Pab 14 2018 temp not used
solvent cdcl3 guain not used
file exp spin 16
ACQUISITION khat 0.008
aw . 24509.8 pw90 13.100
= at 1.300 alfa 10.000
p 63750 FLAGE
Y 17000 41 a
bo 4 in a
a1 0.700 dp ¥
nt 102¢ hs an
ot 76 PROCESSING
TRANSMITTER 1 1.00
ta €13 fn not used
sfrq 100.427 DISPLAY
tof 1027.0 sp 769.1
T tpwr 60 wp 17424.9
P §.550 rf1 9447.0
'DECOUPLER rfp 7732.1
an m -36.7
2oz 300.0 1p °
& wy 27
amm v weo 370
apw- 42 oo o
&t 9592 vs- 595
th t]
ai cdc ph

w
116,747

151.542

77.320
76.680

%
|

38.497

LA L B e B By L B L B B B B B

180 160 140 120 100

Figure S5. 2.6-Di(1.1-dimethvlethvl)-1.4-dithiin (1a) *C-NMR
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exp2 Proton

AMPLE 8PECIAL
ante  Fob 14 2018 tomp not used
solvent cdeld goin not used
filo @ opin 16

ACQUISTTION hot 0,008
W 6410.3 pwdd 14.600
at 3.500 olfn 10.000
£~ 44872 FLAGE
£b 4000 i1 n
ba 4 in a
aL 1.500 dp 'y
nt 16 hs nn
ct 8 PROCESSING

TRANSMITTER EEY 0.20
ta H fn mot uged
ofrg 399.351 DISPLAY
tof 399.4 op -199.7
o) 58 wp 3993.3
o 7.300 rfl 807.3

X DECOUPLER xfp [
dn €13 rp -173.8
dof o 1p [
an nnn P07
&m c we 370
o 41 oc °
ang 29412 vs . 36

th 5
ali cdc ph

.088

7:263

Figure S6. 2,5-Di(1,1-dimethylethyl)-1,4-dithiin (2a) '"H-NMR
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exp2 Carbon

SAMPLE BRECIAL

data  Feb 14 2018 tewp oot used
solveat ©dcld gain not used
£ile exp opin 16
ACQUISITION hst 0.008
aw 24509.8 pwdo 13.100
at 1.300 alfa 10.000
mp 63750 FLAGS
b 17000 11 n
bs 4 4n a
a 0.700 dp ¥
at 1024 bs an
ct 148 PROCESSING
TRANSMITTER b 1.00
ta €13 fn oot used
sty 100.427 DISPLAY
tof 1027.0 sp 1434.1
towr S0 wp 16670.2
b4 6.550 xfl 9444.7
DECCUPLER =fp 7732.1
da H ~39.2
@ot t300.0 1p 46.9
an vy PLOT
&m w wc 370
dpwr 2 sc 0
dng 9592 wvs a34s
th 12
ali cdc ph

77.320

.000
76.6680

R
N—

.o
Z

1185.257

37.916

154.058

LA St i B R L AL B B L B B S B B S B B B e e

180 160 140 120 100 80 60 40 ppm

L B S S B B B L B B e L AL M B B B B

Figure S7. 2,5-Di(1,1-dimethylethyl)-1,4-dithiin (2a) *C-NMR
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exp2 Proton

dste Feb 7 2017 temp Dot used
solvent cdold gain Bot used
£ile /medis/lexar/- spin 16
1,4-aithiin nmx/26~ het 0.008
diphenyl h.fi4 pw90 14.600
ACQUISTTION alfa | 10.000 e o ddem
aw 6410.3 rLAGS 883388
at 3.500 41 n foedeee
o 44872 in a
9 4000 @ v
bs 4 hs o
a 1.500 PROCESSING
nt 16 1 0.20 a8
et 16 fa not used 2 RAa0
TRANSMITTER DISPLAY - ” ~ & m
ta w0 FITIR \_ 4
atrq 299.40¢ wp 3193.8
tof 299.4 rf1 808.1
o 58 cfp o
v 7.300 rp 170.2
DECOUPLER 1 ° 3g o
da €13 PLOT 1. - ”
dof 0 wo 200 e e
an nnn  so 90 ) " \_
‘&mm. c vs 208 ~
apwx 41 th as
ant 29412 ai cdo ph
-
=
s
ef =
2
Ph._ s__Ph g3
R B o o o e e
7.65 7.60 7.55 7.50 7.45 7.40 ppm
_— —_
4.25
. 6.31
L -
— — T — 7 T
9 8 7 5 4 3 ppm
vy v
4.25 2.00
6.3

Figure S8. 2,6-Diphenyl-1,4-dithiin (1b)
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expl Carbon

SANPLE " SPRCIAL|
date  Peb 23 2015 temp not used
solvent acetone gain °  not used
£ile /media/lexar/~ spin 16
26aipheayli4dithii- hst 0.008
n-c-cdloocd3.fid pwIo 13.100
ACQUISTTION alfa 0.000 :
aw 24509.8 racs Bl
at 1.300 41 n
) 63750 in a
£b 17000 d4p v
bs 4 ns an
a1 0.700 PROCRSSING E
nt 1024 - 1p 1.00
ct 09 fn aot usea
TRANSMITTER DISPLAY
tn €13 sp 13551.6
strq 100.427 wp 326.6
tof 1037.0 x£1 23331.2
towr 60 xfp 29736.1
™ 6.550 172.8
DECCUPLER b °
an m PrOT
dot 300.0 wo 370
én vy 8o °
&mm v va 1992
&pwr 42 10
éns 9592 ai oda ph

/—129.986

129.912

128,020

120.310

Tt T
200 190 180

Figure S9. 2,6-Diphenyl-1,4-dithiin (1b) C-NMR
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@p2 Proton

snpLe BPECIAL

date Feb 7 2017 temp not used
solvent. c2a13 gain not used
£ile /medis/Lexar/~ spia 16
1,4-dithiin mar/25~ het 0.008

aiphenyl h.fid pwso 14.600

ACQUISTTION ulfa 10.000
aw 6420.3 T1AG8
at 3.300 41 a ..
™ 44872 in n 4 5
o 4000 ap v e ©
bs 4 bs on o "
a1 1.500 PROCESSING o
ot 16 1b 0.20 s
ot 16 fn not used
tn Hl sp 29,1
sfzq . 399.404 wp 23298.9
tof 299.4 rfl 808.1
tpwr 38 xfp []
v 7.300 rp 172.1

DRCOUPLER 1p 0
én c13 7
dot o we 19
é&n man sc . 90
o c vs m
apwz 41 10
anf 29413 ai ocdc ph

7.5985
591
7,306

~
nw o
>=/
W
/L‘l 380

364
160
356
345
339
7.328

/

7,326

—7.309

55 7.50 7.45 7.40 7.35 ppm

7.60 7.

4.27

S

6.43

1.538

Figure S10. 2,5-Diphenyl-1,4-dithiin (2b) '"H-NMR
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exp2 Carbon

SAMPLE SPECIAL
date Feb 15 2018 temp not used
solvent cdel3 gain not used
file /media/Lexar/~ spin 16
25diphenyllddithii~ hst 0.008
n-c.fid pw90 13.100
ACQUISITION alfa 10.000 o )| LPe
W 24509.8 FLAGS EE agde
at 1.300 i1 n o1 Pl B i
np 63750 in n 18[9 A
Y 17000 dp v
bs 4 hs nn
a1 0.700 PROCESSING
nt 1024 1b 1.00
ct 152 f£n not used
TRANSMITTER DISPLAY
tn €13 sp 6976.6
sfrq 100.427 wp 11372.3
tof 1027.0 rfl 9444.7 o
tpwr 60 xfp 7732.1 n
pw 6.550 rp -34.0 a3
DECOUPLER 1p 0
dn H1 PLOT
dof 300.0 we 370
an yyvy sc [
amm w vs 6985
dpwr 42 th 26
anf 9592 ai cdc ph

140.672

136.568

AR AR ,.:,,,L_,,, Attt i WA |
i Al o M

170 160 150 140 130 120 110 100 90 80

ik

Figure S11. 2,5-Diphenyl-1,4-dithiin (2b) *C-NMR
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exp2 Proten

SAMPLE SPECIAL

3.832

1.559

S12

date Jum 19 2018 temp not used
solvent cdcl3 gain not used
£ilo /media/Lexar/~ spin 18
26anisolelddithiin. hst 0.008
-hi.fid pwdo 14.600
ACUUISTTION alfa 10.000
aw €410.3 n7aGs
at 3.500 41 a
©p. 44872° 4 a
®n 4000 ap Y.
ba ‘¢ ha o
ai 1.500. PROCESSING
nt 15 1 0.20
ct 4 Dot used
TRANSMITTER . DISPLAY
tn B sp -195.7
atrq 399.3238 wp - 4192.8
tof 299.3 rf1 801.3
tow 58 =xfp °
g 7.300 =p -101.0
DECOUPLER ip 0
an c13 PLOT
aof L0 owe 370
o non se °
&m ¢ va 173
aowr 41 th 1
ant 29412 ai cdo ph
MeO OMe
o
S 3
_ 5 | . )
orn ole
A« a8
IS 1 M
|
I e s e S s e e e e e e L e
10 9 8 7 6
¥ v '

Figure S12. 2,6-Di(4-methyoxyphenyl)-1,4-dithiin (1c)



exp2 Carbon

SnPLE
date Jun 19 2018 temp
solvent cdcl3  gain
file /media/Lexar/~ spin
26anisolelddithiin~ hst

-c.fid pw90
ACQUISITION alfa
5w 24509.8
at 1.300 i1
np 63750 in
£b 17000 dp
bs 4 hs
dai 0.700
nt 102400 1b
ct 4408 £n
TRANSMITTER
tn €13 sp
sfrq 100.421 wp
tof 1026.9 rfl
tpwr 60 =xfp
v 6.550 rp
DECOUPLER 1p
dn 1
dof 300.0 wc
ém yyy sc
amm w vs
dpwr 42 th
anf 9592 ai

MeO

SPECIAL
not used
not used

0.008
13.100
10.000

g
128.318
77.320
77.209
77.000
76.687

Buwas

PROCESSING

1.00
not used

DISPLAY
2031.3
15664.9
9442.5
7731.6
-122.7
0

PLOT
370
o

60493
37

cdc ph

55.367

116.250

OMe

139.424
129.681

159.947

Figure S13. 2,6-Di(4-methyoxyphenyl)-1,4-dithiin (1¢) *C-NMR
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exp2 Proton

SNPLE SPECIAL

date Jun 21 2018 tomp not used
solveat cdcl3 gain not usea
file exp spin 16
ACQUISTTION hot 0.008
aw 6410.3 pwi0 14.600
at 3.500 alfa 10.000
=p 44973 LGS
b 4000 11 a
- bs 4 in n
ai 1.500 dp b4
at 16 hs an
ot 16 PROCESSING
TRANSMITTER bl 0.20
ta . fa not used
ofxq 399.328 DISPLAY
tof 399.3 sp -199.7
tpwr 38 wp 39931
b od 7.300 xf2 801.5
DECOUPLER *tp 0
éan €13 =p ~104.9
dof 0 1p 0
- nan PLOT
& c wo 370
dpwr 41 ge [
éaaf 29412 ve 120
th 4
al odc ph

7.262

—7.55¢
7.532
/—6.890
6.867

ggﬁw@

OMe

~0.000

Figure S14. 2,5-Di(4-methyoxyphenyl)-1,4-dithiin (2¢) '"H-NMR
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exp2 Carbon

sarLE SPECIAL
date May 29 2017 temp not used
solvent cdel3 gain not used
file /media/Lexar/~ spin 16
1,4-dithiin nmr/25- hst 0.008
anisolelddithiin-c- pw90 13.100
.£id alfa 10.000 5 b ol o
ACQUISITION FLAGS S B age
sw 24509.8 i1 n ® ] ol
at 1.300 in n 6] R e |
np 63750 dp ¥
EY 17000 hs nn
bs 16 PROCESSING
ai 0.700 1b 1.00
nt 3000 £n not used
ct 912 DISPLAY
TRANSMITTER sp 1088.4
ta c13 wp 17247.7
sfxq 100.435 xf1 9444.7
tof 1027.1 =fp 7732.7
tpwr 60 xp 150.1
pw 6.550 1p 0
DECOUPLER PLOT
an HL we 370 5
dot 300.0 sc ) Bl
an yyy vs 28147 0
dmm w th 26 k)
apwr 42 ai cdc ph
ant 9592

<348

OMe

160.010
141.062

/—129.152

Figure S15. 2,5-Di(4-methyoxyphenyl)-1,4-dithiin (2c) *C-NMR
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.
eaxp2 Proton
snwLE BPECIAL
date Feb 16 2018 temp not used
solvent ©dol3 gain not used
file /modia/Lexar/- spin 16
26aisdamantyl14dit- hst 0.008
hiin-h.fid pw90 14.600
ACQUISITION alfa 0.000 o n wolkoneda node
aw 6410.3 FLAGS E 3 S8R S8R
at 3.500 i1 n I I L I P K
np 44872 1n n
r 4000 dp v _/_/ /_/F_/, H ‘/f/
bz 4 ho = i
a1 1.500 PROCESEING
nt 16 1» 0.20 T w
at 16 fa not used -
TRANSMITTER DISPLAY N
ta moep -£85.¥ -
ofrq 399.351 wp 3299.0 \_L\
tof 399.4 rfl 807.9 -
tpwr 58 xfp 0 <
P 7.300 rp -120.0 -
DECCUPLER 1p ]
dn €13 PLOT
aot 0 we 380
[} man  gc 100
& a va 08
dpvr 41 23
ant 29412 al cdc ph
o
2.05 1.90 1,75 ppm 3
— w e b
6.77 12.52 [ 3
12.41 e
Ad_ 5. _Ad
O
| J . EC -
L L s B S e s e B B B e e s e m s e S ey —T —
9 8 7 6 5 a 3 2 0 ppm
1 Yoy
2.00 1.4
6.77 12.52

Figure S16. 2,6-Di(1-adamantyl)-1,4-dithiin (1d) "H-NMR
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axp2 Carbon

~ saxrrLs -
date  Jan 19 2017
solvent cdell

temp
gain

#ile /modia/Lexar/~ spin
1,4-3ithiin mur/26~ hat

diadamantyl c.fid
ACQUISITION

.24509.8

1.300

63750

17600

4

0.700

20000

16284

anBypEae

B3s8 SIJRES pE EEHE

<13
100.440
2027.1
s0
7.050

1530

%

=0
300.0
vy

w

4
10065

RgpEES

Ad

S

r

pwi0
alfa

w
77.313
77.201

Beou
[

&
¥

Ad

117.159

152,096

77.000
76.680

.

41.913
28.522

40.223

ANt L B B B B S B B B M MO A et M s B B S B S S ek B St B

180 | 160 . 140 120 100 80

Figure S17. 2,6-Di(1-adamantyl)-1,4-dithiin (1d) C-NMR
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60

LU B S B L AL e

40
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S17



exp2 Proton

date  Feb 15 2018 temp Dot used
solveat ©ac13 gaia not used
file /uedia/lexar/- spin 16
25aiadazantyl148it~ hot 0.008
hifn-h.f14 pws0 14.600
ACQUISTTION alfa 10.000 o
aw 6410.3 FLAGS allg
at 3.800 41 a wftled
Y 44872 in n U o n
b 4000 a&p ' a5
ba 4 ns an R
a 1.500 PROCRESTNG
at 6 1 0.20
ot 9 fa not uzed
TRANSMITTER DISPLAY
ta o sp -588.32
strq 395.351 wp 3392.9 -]
tof 399.4 rf1 807.9 3 2 s 3 3
tovr 58 rfp ] k] 3 Al gl
™ 7.300 -165.6 _/_,
DECOUPLER » [
en c13 PLOT
ot 0 we %0
én man w0 100
dom c vs 194 -
apvr 41 th 1 2
ént 29412 ai edoc ph 4
o
8 2.05 1,95 1.85 1.75 ppm
I3 - W e
6.58 12.57
12,01 ne
53
o
ARPE
S
LF
Ad §
S s
T |
S” ™ Ad
At ;L
— T T T T — T T T
9 8 7 § 3 2 0
L]

Figure S18. 2,5-Di(1-adamantyl)-1,4-dithiin (2d) "H-NMR

6.58 13.57
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exp2 Carbon

dato  Feb 15 2010 temp not used
solvent edcld gain oot used
© file /zedis/Lexar/- spin 16
- 25aiadamantyliAdit- hst 0.008
hiin-c.fid pws0 13.100
ACQUISITION alfa 10.000 o ° o
©oaw 24509.8 rags ag2 3
at 1.300 1 a el e
o 63750 in a .._/ L.,
£ 17000 4ap . ¥ .
ba . T _4 bs BB
a 0:700 PROCESITNG
nt 102¢ 1 1.00
et - 376 £a | not used
TRANSMITTER DISPLAY
a €13 ap 374.2
sfrq 100.427 wp 18009.1
" tof 1027.0 rf1 9444.0
" tpver 60 =rfp 77322
ow . 6.550 =p -35.4
TECOUPLER 1p [
&n 8 rLor
s 300.0 we 370
a Yvy sc °
&om w v 6637
apwr €2 th s
ane 9592 ai cdc ph
Ad /ﬁm
mu/\a
"
3
g
n &
°
a
a
4
-
Ei
[ I R AR L e Uitk 4 ,W.._.,:, ARG ke AT T R Al i ,_,_,v.,., patilhiae diad 1)
4 R R R T SR TPy A rHranr] SRR oM IR T Sl e A TN o R
v __ o e ___ — it il A il thi b d ol il _E_EE:__, _rEE L,_,EEE_, o
100 80 60 40 20 ppm

Figure S19. 2,5-Di(1-adamantyl)-1,4-dithiin (2d) "C-NMR
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exp2 Proton
SapLE SPECIAL
date Peb 9 2017 temp not used
solvent cdcld gain not used
file /modia/Lexar/~ spin 16
1,4-dithiin mmr/26~ hot 0.008
1sobutyl-h.fid pw90 14.600
ACQUISITION alfa 10.000 ~e ok v olml|v|lo o HHiwn
aw 6410.3 FLAGS SR NR a 23|58 & 2|
at 3.500 41 n N NN o eflefei]led o ofle
np 44872 dn n x UL U W
- 4000 @p ¥ n -
bs 4 ha nn o
ai 1.500 PROCESSING L
ot 16 1» 0.20
ot 16 fa not used
TRANSMITTRR DISPLAY
tn H1 @p -398.31
afxrq 399.404 wp 3%a1.5
tof 399.4 =rfl 807.7
tpwr 58 xfp L]
pw 7.300 p ~169.6
DECOUPLER 1 [
an €13 PLOT
dof 0 we 330
am nnn  se 150
dmm c vs 3188
apwr 41 th a9
ant 25412 ail ecdc ph Lt I I B ) L B
2.220 ppm 1.96 1.91 ppm
. ) L ,
4.10 2.81
Bu__s u\\wc
/ﬁ @
S g8
H o ._./
2 _/
n _h i i A L%é rrlllrcﬁ’
—T T T T T T T T T
9 8 7 6 5 4 3 2 1 0«
1 v ¥
2.00 2.81
4.10 12.64

Figure S20. 2,6-Di(2-methylpropyl)-1,4-dithiin (1e) "H-NMR
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exp2 Carbon

SAMPLE SPECIAL
date Feb 10 2017 temp not used
solvent cdcld gain not used
file /media/Lexar/- spin 16
1,4-dithiin nmr/26- hst 0.008
isobutyl-c.fid pw30 13.100
ACQUISITION alfa 10.000
sw 24509.8 FLAGS
at 1.300 i1 n
np 63750 in n
Y 17000 dp ¥
bs 4 ns nn
a1 0.700 PROCESSING
at 4000 1b 1.00
ct 2068 £n not used
TRANSMITTER DISPLAY
tn c13 sp 479.9
sfrq 100.440 wp 17185.6
tof 1027.1 rfl 9443.2
tpwr 60 rfp 7733.1
v 6.550 rp 59.4
DECOUPLER 1p o
dan H1 PLOT
do 300.0 we 370
an vy sc 0
dmm w vs 55538
dpwr 42 th 27
amf 9592 ai cdc ph

Bu

Figure S21. 2,6-Di(2-methylpropyl)-1,4-dithiin (1e) “C-NMR

139.681

116.175

77.313

76.680

-

45.540

27.390

S21



©xp2 Proten

SRPLE SPECIAL

date TFeb 8 2017 tewp not used
solvent ©dcl3 gain ' ' not used
file /media/Lexar/- spin i85
1,4-dithiin mmr/25~ hat 0.008
isobutyl-h.fid pw30 14.600
ACQUISTTION alfa 10.000 oAb i 1
6410.3 ruacs 3 s B
3.500 o8 X

44872
4000

4
1.500
16

sEBTPERY

FTLEURTES T
g é
WBoB Bufte
2pdns 555555 Py Febe
x §
3 E
\
1,935
1.867 ’

399%.9
807.2
-179.%
[
%0
268
41 b ]
3412 sl otc P T T
2.25 2.10 1.95 ppn 0.905 0.880 ppm
o
4.29 12.63
2.53
-
g
3

\—0.871

S22

\—2.200

—12.318

/—0.901

Figure S22. 2,5-Di(2-methylpropyl)-1,4-dithiin (2¢) '"H-NMR



exp6l Carbon

SAMPLE SPECIAL. . i1

<. Avrcifis e nL BRECIML 2 X LINL SPRCIAL
date Feb 1 2017 temp- not used. - o c: s >
solvent cdcll gain not used i... B
file exp spin 16 5 i ' g AE ¥
ACQUISITION hst 0.008 H
sw 24509.8 pwo 13.100
at 1.300 alfa 10.000 o tillove
np 63750 FLAGS noal m e
Y 17000 i1 n s oells e
bs 16 in n -
ai 0.700 dp v
at 20000 hs an
ot 14496 PROCESSING
TRANSMITTER ib 1.00
ta €13 fa not used
sfrq 100.440 DISPLAY
tof 1027.1 sp 1042.4
tpwr 60 wp 14058.3
pw 6.550 rfl % 9443.2
DECOUPLER rfp 7733.1
dn H rp 59.4 o
dof 300.0 1p 0 ]
dn yvy PLOT a8
anm w we 370
dpwr 42 sc 0
ane 9592 vs 33304
th 14
ai cdc ph

.010

116.384
27.323

~—-138.928

Figure S23. 2,5-Di(2-methylpropyl)-1,4-dithiin (2¢) *C-NMR
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P2 Proton
sawLe SPECIAL
date TFeb 9 2017 temp not used
solveant cdol3 gain not used
file /medin/Lexax/~ spin 16
1,4-dithiin omr/25- hat 0,009,
thutyltolyl-h.£id pw9o 14.600
ACQUISTTION alfa 10.000 db d o
Bw 6410.3 PLAGS b E
at 3.500 41 a S K
1 44872 in a
£ 4000 &p ¥
ba 4 ho on
a1 1.500 PROCRSSING
at 16 1 0.20
ot 4 fo not used
TRANSUITTER DISPLAY
to Bl op 2229.2
sfxq 399.404 wp 3203.9
tof 399.4 rfl 808.7
tpwr 88 xfp °
Y 7.300 xp -165.6 .
DECOUPLER 1p °
an c13 PLOT
dot 0 wc E1T)
én nan sc 100
dom c va 4w
dpwr 41 th 10
ant 29412 ai cdc ph
7.55 7.40 7.25 ppm
— oyt
2.2
Me 2.23

7.491
—7.470
—7.256
7.130
6.4%52
6.203

2.344

.000

Figure S24. 2-(1,1-Dimethylethyl)-5-(4-tolyl)-1,4-dithiin (5) "H-NMR

S24



oxp2 Carbon

snerLa HPRCIAL
date Feb 9 2017 temp not uzed
solvent f  cdcld gain not used
£ile /modia/Leaxar/- spin 16
1,4-dithiin omr/25- hat 0.008
thutyltolyl-c.fid pws0 13.100
ACQUISTTION alfe 10.000
ow 24509.8 rIAGS
at 1.300 41 o
np 63750 in n
™ 17000 dp ¥
bs 4 hs nn
a 0.700 PROCESSING
nt 2000 b 1.00
ot 1904 fn not uzed
TRARSMITTER DISPLAY
ta €13 ap 568.9
atrq 100.440 wp 17720.6
tot 1027.1 rf1 9443.2
s 60 xtp 7733.2
™ 6.550 rp 57.7
DRCOUPLER 1p °
dn i rror
dot 300.0 we 370
dn yvy sc 0
dom w va 9943
dpwr 42 th 1
ént 9592 ai cdc ph

Me

g
g

/—11 »320

129,154

126.952

116,980

114.842

142,258
138.504
133.842

\—16.(00

21.164

38.137

140 120 100 80

Figure S25. 2-(1,1-Dimethylethyl)-5-(4-tolyl)-1,4-dithiin (5) C-NMR

60 40 20 ppm
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STANDARD 1H ODSERVE - profile
exp2  Proton
SNCLE SFECIAL
date ¥eb 8 2017 tawp not uged
solvent ©dcl3 gain not used
file /media/Loxar/~ spin 16
1,4-aithiin mnr/26- hat 0.008
tbutyltolyl-h.£id pwd0 14.600 o @ .
ACQUISITION alta 10.000 S 2 3 PR
o 6410.3 nAss b le s
at 3.500 41 n @
o 4972 in a \‘t 5
3 4000 ap y [
ba 4 bs an
a 1.500 PROCRSITNG
at 16 1b 0.20
ot 16 fn not used
TRANEMITTER DISPLAY
ta H1 8p 1989
sfry 399.404 wp 3193.9
tof 399.4 rfl 800.1
tpvr 58 rfp °
™ 7.300 -169.4
DECOUPLER 1p ° .
an c13 proT
dof o wo 3%0
én man  ac 100 A L et L L e s L et
& c vs 388
apwr 61 th [] 7.45 7.35 7.25 ppm
ant 29412 ai odc ph [— —
2.25
2.25
Me
S u\ Bu
S a
s
<
°
e
<
a8 S
an
[N ©
-3 2 H
EIN vt - v
i
o
T T e e B A B Sy s S e R B s T T T — ]
9 8 7 6 5 4 3 1 0
w w K] v ' '
2.25 1.00 3.16

Figure S26. 2-(1,1-Dimethylethyl)-6-(4-tolyl)-1,4-dithiin (6) '"H-NMR
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STANDARD 1H OBSERVE
exp2 Carbon

SAMPLE
date Feb 8 2017
solvent cdcl3
file /media/Lexar/~

1,4-dithiin nmr/26~
tbutyltolyl-c.fid
ACQUISITION
sw 24509.8
at 1.300
np 63750
£b 17000
bs 4
ai 0.700
nt 2000
ct 1304
TRANSMITTER
tn c13
sfrq 100.440
tof 1027.1
tpwr 60
v 6.550
DECOUPLER
dn HL
dof 300.0
an vy
dmm w
dpwr 42
anf 9592

Figure S27. 2-(1,1-Dimethylethyl)-6-(4-tolyl)-1,4-dithiin (6) *C-NMR

- profile

SPECIAL
temp not used
gain not used
spin 16
hst 0.008
w90 13.100
alfa 10.000
FLAGS
i1 n
in n
dp ¥
hs nn
PROCESSING
b 1.00
fn not used
DISPLAY
sp 1293.7
wp 16814.6
rfl 9443.2
rfp 7733.1
nu 62.0
1p 0
PLOT
we 370
sc 0
vs 17204
th 1
ai cdc ph

S

Bu

AR A R A

160

——————151.456

|

138.355

140.373

140

134.601

129.209

126.885

I

119.050

115.915

120

77.320

—76.680

38.554

21.171

S27



exp2 Proton

snoLE SPRCIAL
date Jun 6 2018 temp not used
solvent 4ol gain not used
file /modia/Lexar/- spin 16
1tbutylS6carboxyla~ hst 0.008
tolddithiin-hl.fid pwdo 14.600
ACQUISITION alfa 10.000

sw 6410.3 FLAGS
at 3.500 41 a
op 44872 in n
0 4000 d&p ¥
bs 2 ns on

a 1.500 ° PROCESSING

ot 16 1 0.20
ot 16 o not used

TRANSMITTRR DISPLAY
tm Bl 5 a8y
strg 399.330 wp 4192.9
ot 399.3 rf1 807.0
towr 38 rfp L]
v 7.300 rp 107.8
DECOUPLER 1p °

dn c13 ot
dof 0 wo 330
an oo s 130
o c vs 1088
apner @t L]

dnf 29412 ai cdc ph

7263

—17.260

W

W/

—1.569
—1.566

10

6.095 ppm 3.88 opm
— C e
1.00 3.39
3.30
e » oA J Cﬁr
I T T T T T T
7 6 5 4 3 2
1] " ¥
1.00 3.30
3.39 8.7%

Figure S28. 2-#-Butyl-5,6-di(methoxycarbonyl)-1,4-dithiin (7) "H-NMR
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exp2 Carboan

L SPECIAL
date Jun 4 2018 tesp aot uzed
solvent cdol3 gain not ugod
file /media/Lexar/- spin 16

" 1tbutylS6carboxyla~ hat 0.008

* tolddithiin-o2.£id pwso 13.100

ACQUISTTION alfa 10.000
aw 24509.8 r1A08.
at 1.300 41 n
™ 63750 in n
f 17000 dp ¥
va 4 Yo .
a1 0.700 PROCEISTIG
at 1.024e406 1b 1.00
et 2688 fn | not used
TRANSHITTER DISPLAY
ta €1 op 857.0
agrq, 100.422 wp 17119.8
vot 1026.9 rf1 9446.7
towr 60 xfp 773L.7
o™ 6.550 rp -149.1
DECOUPLER 1p 0
an =0 nor
dof 200.0 wo 370
am Yyy oc o
o w vs 17806
o 42 en 1
enf 9592 ai cdc ph

a,c/mmH

S

CO,Me

OON_(._Q

136.906

129.014 .

133.416

L.-‘

77.313
77.301

77.000
76.660

e,

—53.559

\—52.477

.039

120

100

80

Figure S29. 2-+-Butyl-5,6-di(methoxycarbonyl)-1,4-dithiin (7) *C-NMR
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exp2 Protocn

snoLE SPECIAL

date Fab 17 2018 temp not used
solvent cdeld gain not used
£ilo /msdia/Lexar/- spin 16
1tbutyldScarboxyla~ hat 0.008
tethiophena-h.fid4 pwdo 14.600
ACQUIBITION alfa .10.000

aw 6410.3 FLAGS
at 3.500 41 n
. 44872 4n a
£b 4000 dp ¥
ba 4 hs mn

a 1.500 PROCRSSING

ot 16 1b 0.20
<t 8 fn not used

TRANSHITTER DISPLAY
ta H0 8p ~-199.8
sfrq 399.351 wp 3993.3
tof 399.4 rfl 809.0
tpwr 58 xfp °
Pw 7.300 rp =115.7
DECCUPLER 1p o

an c13 PLOT
aof 0 weo 370
ém non  sc o
o c vs 56
apwr 41 th i

ant 29412 ai cdo ph

\_..,L
Bu—S CO,Me - ﬁ
I
CO,Me
L \Lg}lgl
T T T T T T T T T v T T
9 8 7 6 5 4
' n |
1.00 .14
2.93 9.18

Figure S30. Dimethyl 5-(~-butyl)thiophene-2,3-dicarboxylate (8) '"H-NMR
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exp2  Carbon
snere

date Feb 17 2018
solvent odelld

temp
gaia

file /modia/Loxax/~ spin
1thutyléScarboxyla- hat

tothiophena-c.fid
ACQUISTTXON
ow 24509.8
at 1.300
p 63780
. 17000
bs 4
aiL 0.700
- ot 102400
ot 27692
TRANSMITTER
[y c13
sfrq 100.427
tof 1027.0

tpwr 60.
v 6.550,

DECOUPLER

an T m
ot 300.0
én vy
&m w
L 42
tat 9592

Nw:/Q\.

CO,Me

P30
alfa

GeyRee Py reEs

Epdgd

g
1

SPECIAL

§ :

o
8 Bunw

not used

E

1330.8
17084.8
9444.7
7732.1
-30.8

370
]

15366

OON_(_Q

U — r—164.965

163.205

—161.626

—
.

136.918

129.797

oohbsin

77.330
77.209

[,

b i i e e i

]
E
mm».ao 52.52 ppm

o o

77.000
76.687

\t :

\.

52,486

[—52.575

33,684

L L S B B A R L

-~

e

180

160

T

140

120 . 100 ‘80

Figure S31. Dimethyl 5-(~-butyl)thiophene-2,3-dicarboxylate (8) *C-NMR
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nad

e

Rt

ai ecdc ph

S, _CO,Me
2\
Bu : OON_/\_Q

SBITER

7.261

. . e .
N

o
o
w2

38 H

I6 K

ﬂ/\ ﬂ.,
Ld Lct% A

4 3 2 1 0 ppm
[ ¥

18.82 .

18.81 58.07

Figure S32. Dimethyl 4-(z-butyl)thiophene-2,3-dicarboxylate (9) "H-NMR



exp2 Carbon
sapLE SPECIAL
date May 31 2017 temp not used
solvent cdcl3  gain not used St
file /media/Lexar/~ spin 16 H
1,4-dithiin nmr/2t~ hst 0.008 S
butyléscarboxylate~ pw90 13.100 o
thiophene-7.2.£id alfa 10.000 ol o
ACQUISITION FLAGS aH3
sw 24509.8 i1 n sl e
at 1.300 in n bl
np 63750 dp ¥
£ 17000 hs nn
bs 16 PROCESSING
ai 0.700 1b 1.00
nt 20000 fn not used
ct 17392 DISPLAY
TRANSMITTER sp 2996.5
tn €13 wp 15185.5
serg 100.435 xf1 9444.7
tof 1027.1 =fp 7732.7
tpwr 60 p 154.7
pw 6.550 1p 0
DECOUPLER ProT
an HL we 370
dof 300.0 sc 0
an vy vs 26695
amm w th 2
apnr 42 ai cdc ph
ane 9592

=
B,
~
Q
@)
N
<
D
126.001

@

<

Q

O
N

<

(0]
_ ,—52.853

———34.531

RS R T e T T AR e e e T i e e e R e e i e e R e e E e e T R S T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Figure S33. Dimethyl 4-(#butyl)thiophene-2,3-dicarboxylate (9) BC-NMR

S33



exp2 Proton
SNELE SPECIAL
date Jun 30 2018 temp not used
solvent cdold gain not used
file /modia/taxar/~ spin 16
tetrazathyloarbexy~ hst 0.008
latethiophene-h.fi~ pwdd 14.600
. a alfa 10,000 L, ol
ACQUISITION FLAGS sla
ow ° 6410.3 41 a K -lm
at 3.500 in a _ _ I\
w 44872 2 ¥
- fb 4000 s n -
be 4 °  pROCESSING
a 1.500 1 0.20
ot © 16 ‘fo not used
ot 16 DISPLAY
TRANSUITTER = asea.y
ta n wp 3918.0
atrq 399,328 rf1 800.5 R
tof 399.3 rfp °
towr 58 165.5
1 7.300 1p 0
DRCOULER 0T .
& €13 wo 330 -
aot 0 se 130 k3
an non vs L1 -
om c th 10
vz 41 ai cdo ph
anf 29412 .
R e s S e S
3.928 3.920 ppm
B A
6.00
.15
zmomo%y\oomz_m
MeO.C  CO,Me
e
H
§
. ;F\LL! _»
T T T T T — — T
9 8 7 6 5 4 0
1
6.00
6.15

Figure S34. 2,3,4,5-Tetra(methoxycarbonyl)thiophene (10) '"H-NMR
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exp2 Carbon

sarPLE SPECIAL
date Jun 30 2018 temp not used
solvent cdcld  gain not used
f£ile /media/Lexar/~ spin 16
tetramethylcarboxy~ hst 0.008
latethiophene-c.£i~ pw90 13.100
a4 alfa 10.000 -l o alo
AcQuISITION FLAGS I B1E]
sw 24509.8 i1 n e e ol
N ala
at 1.300 in n
np 63750 dp 3
29 17000 hs nn
bs 4 PROCESSING
ar 0.700 1b 1.00
nt 102400 £n not used
ct 2764 DISPLAY
TRANSMITTER sp 5 3397.1
tn €13 wp 14785.3
sfrq 100.421 rfl 9443.2
tof 1026.9 xfp 7731.6
tpwr 60 rp 118.8
v 6.550 1p 0
DECOUPLER PLOT
an HL we 370
dof 300.0 se 0
an yyy va 15339
dmm w th s
dpwx 42 ai cdc ph
ame 9592

136.966

<
@
o
N
O
=
[92)
=
Q
o
N
<
(]
162.845
160.238
—136.028

e gl if%;: ey

P R [ P i T e [ SR 1 [ P ) P A e B R D

180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

{3 ) = e e g e e B | [ T e |

Figure S35. 2,3,4,5-Tetra(methoxycarbonyl)thiophene (10) BC-NMR
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exp2 Proton

dats Jul 12018 tew not used
solvent ©4c13 | gain not used
file /medin/Lexar/~ spin 1
24tbuthiophens-h.f~ hat 0.008
14 pwsd 14.600

ACQUISITION alfa 10.000 q b oo
-~ 6410.3 s qF B
at 3.500 41 n q4p g 10
p 44872 io a
» 4000 dp ¥
bs 4 ns na
a1 1.500 PROCEISTIG
ne 16 1 0.30
ot 16 o not used

TRARQITTER DISPLAY
tn . sp a598.3
afxq 399.320 wp 3993.3
tof 399.3 xf1 801.3
towr 56 rfp [
v 7.300 xp. 163.6

DECOURLER 1 [
an 13 rror
dot 0 we %0
an o ac 150
amn’ c va 1100
apwr 41 e a
ant 29412 ai ofc ph

7.262

6.77 6.75 6.73 ppm
s P
1.00

0.97

1.388
1527

1.578

S36

0.97

Figure S36. 2,4-Di(+-butyl)thiophene (12) "H-NMR



expd2 Carbon

SAMPLE SPECIAL
date Jun 30 2018 tomp not usod
solvent cdcl3  gain not used
£ile /media/Lexnr/- spin 16
24tbuthiophone-c.£~ hst 0.003
id pwso 13.100
ACQUISITION alfa 10.000
ow 24509.8 LAGS
at 1.300 42 a
P 63750 4n n
o> 17000 dp ¥
ba 4 hs oo
a 0.700 PROCRSSTNG
nt 102400, 1b 1.00
ct 25700 f£n not used
TRANSMITTER DISPLAY
ta €13 op 3011.9
sfrq 100.421 wp 15065.8
tof 1026.9 xf1 9442.5
tpwx 60 xfp 7731.6
v 6.550 =rp 146.8
DECOUPLER p 0
an 2% FLOT
aof 300.0 wo 370
L y¥y soc °
& v va 20978
dpwr 43 th 14
ane 9592 ai cdc ph

157.03¢

152.371

|

"y

77.320
77.201

77000
76.687

r
o

120.643
114.291

R

Lol

34.450
33.50¢

s

/—32-513

31168

S37

il

T
180

170

160

150
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140
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Figure S37. 2,4-Di(z-butyl)thiophene (12) *C-NMR
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axpl0  Proton

sanpLx SPECIAL
date  Jun 2% 2028 temp not used
solvent c2cl3 gain not used
file /media/Lexar/~ spin 16
1phenyldScarboxyla~ hat 0.008
tethiophene-h.fid pws0 14.600
AcguIsTTION alfa 10.000
aw 6410.3 FLAGS
at 3.500 41 n
Ed 44872 dn a
£ 4000 ap ¥
ba 4 ha aa
a 1.500 PROCESSING
nt 16 1 0.20
ot 8 fn not used
TRANSMITTER DISPLAY
ta "l op 2998.3
atrq 399.328 wp EITIN )
tof 399.3 xf1 801.1
tpwr 58 xfp L
v 7.300 rp ~103.4
DECOUPLER 1 0
dn c13 rLOT
dof 0 wo 3s0
dan mn ac 170
&z e vs 30
apvr 1 en 39
dnt 29412 ai odc ph

7.4589

7.263

)

—3.943
3,913

A L
7.62 7.54 7.46 ppm
[— d

2.20

0.070

0.000

[ TE—
3.35
1.00
LA _
1 L S e S S B T
5 4 3 2
w
3.17
3.7

Figure S38. 5-Phenyl-2,3-thiophenedicarboxylic acid 2,3-dimethyl ester (13b) 'H-NMR
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exp2 Carbon

SAMPLE SPECIAL
date Jun 25 2018 temp not used
solvent cdcl3 gain not used
file exp spin 16
ACQUISITION hst 0.008
v 24509.8 pw9o 13.100
at 1.300 alfa 10.000 = b o allo ~
np 63750 FLAGS el e aqe 8
» 17000 41 n a4 e e ol e
bs 4 in n Al Eaie T
a1 0.700 dp ¥ S
nt 1.024e+06 hs nn
ct 1644 PROCESSING
TRANSMITTER 1 1.00
tn €13 f£n not used
sfrq 100.421 DISPLAY
tof 1026.9 sp 3121.1
tpwr 60 wp 15053.1
pw 6.550 rfl 9443.2 i
DECOUPLER rfp 7731.6
an H -129.2
dof 300.0 1p o
am Yy PLOT L
mm w we 370 9
dpwr 42 sc 0 2
anf 9592 vs 15253 b
th 10
ai cdc ph
o
2
H
3 o
H a
<
q g
S b}
Ph /E\ COsMe
OOM_/\_Q
g o
) H &
2o L
§ g ul.w“ 1
s O =
58 *._.
e

; ,
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Figure S39. 5-Phenyl-2,3-thiophenedicarboxylic acid 2,3-dimethyl ester (13b) BC-NMR
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exp2 Proton
saneLE SPECIAL
date May 31 2018 texp not used
solveat cdcl3d gain not used
filo /media/Lexar/~ spian 16
12dipinay4Sdinethy- hst 0.008
lcarboxlatebenzenc~ pw90 14.600
-h.fid alfa 10.000
ACQUISITION rLAGS -
aw 6420.3 41 o
at 3.500 in a
S 44872 &p ¥
o 4000 hs oo
ba 4 ' PROCESSING
a 1.500 b 0.20
ot 16 fn not used
ot 1 DISPLAY
TRANGMITTER = an99.3
t - B wp 41628
strq 399.337 rfl 807.7
tof 399.4 =rfp °
towr 58 9.8
v 7.300 1p °
. DECOUPLER rroT
dn €3 wo %0 N
dof 0 sc 150
aa on ve [0}
dom. c th as
apwr 41 ai cdc ph
enf 29412

n
Q
o
N
<
[©)
7.794

7.240

=
o —7.248

=70

7.

(L A R W
7.26 7.22 7.18

—
6.14

3,941

1.562

Figure S40. Dimethyl 4,5-di(phenyl)phthalate (14b) "H-NMR
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exp2 Carbon

SAMPLE SPECIAL
date May 26 2017 temp not used
solvent cdeld gain not used
file /media/Lexar/~ spin 16
1,4-dithiin nmr/12- hst 0.008
diphneyd5dimethylc~ pw90 13.100
arboxlatebenzene-c~ alfa 10.000
.fia FLAGS
ACQUISITION i1 n
v 24509.8 in n
at 1.300 dp y
np 63750 hs nn
1Y 17000 PROCESSING
bs 16 1b 1.00
a1 0.700 fn not used
nt 20000 DISPLAY
ct 17008 sp 1593.3
TRANSMITTER wp 17060.7
tn c13 rf1 9444.0
sfrq 100.435 xfp 7732.7
tof 1027.1 rp 153.4
tpwr 60 1p )
v §.550 PLOT
DECOUPLER we 370
an HL sc 0
dof 300.0 vs 57009
am yyy th 24
dmm w ai cdc ph
dpwr a2
anmf 9592

Ph

E_Q

Figure S41. Dimethyl 4,5-di(phenyl)phthalate (14b) *C-NMR
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@2 Proteca
SNELE BPECIAL
date May 31 2017 temp not used
solvent cdold gain Dot used
file /media/Lexar/~ spin 16
1,4-dithiin mar/la- hot 0.008
nigoledSmethyloazb- pwd0 14.600
cxalatethicphene-h- alfa 10.000 a [ o
.£ia FLAGS o ﬂ H]
ACQUISITICH 1 n ool o
aw 6410.3 in n P
at 3,500 ap ¥
np 44672 ho nn
™ 4000 PROCRSSING
bo 4 0.20
a1 1.500 £a not “used
at 16 DPISPLAY
ot 16 sp 2198.3
TRARSMITTER o 3308.7
ta Bl rfl 805.8
atrq 399.388 =rfp °
tof 399.4 -77.0
tpwr 58 1p 0.
o 7.300 PrOT
DECOUPLER we 390
an €13 so 150
dot 0 vs 212
an ann th 18 e
& ¢ ai ecdo ph E]
apwr a "
éat 29412

7.532
7.344

<
©
]

7.554
/—6.953
6.930

S42

0.000

9 8 7 6 5 4 3 2 1
L | A4 n
2.21 2.27 2.89
1.00 2.3797

Figure S42. 5-(4-Methoxyphenyl)-2,3-thiophenedicarboxylic acid 2,3-dimethyl ester (13c) '"H-NMR



@p3 Carben

] BPECIAL N

date May 30 2017 temp not used g m
solvent cdcld gain ot used
file /media/Lexar/- spin 16
1,4-4ithiin mr/la~ bt 0.008
nisoledSmethylcarh- pws0 13.100
oxalatethiopheno-c~ alfa 10.000 o alle =~
e ko
ACQUISITION 11 n = ol 0
aw 24509.8 in n h H i)
at 1.300 dp ¥ [ \_
ap 63750 ha nn
o 17000 PROCESSING
bs 16 1 1.00
a 0.700 £n not used
at 20000 DIgPLAY
ot 18208 op 1876.0
TRANSMITTER wp 16265.6
ta 3 1 9448.7 R
ofrq 100.435 =fp 7732.7
tof 1027.1 xp 151.5 52.64 ppm
tpwr 6 1p o
“ oo 6.550 sror a
BECOUPLER wo 370 m 2
aa m oo o 2 ag
ot 300,0 va 18092 « "
an yyy th H ] § f
& w al cac ph
ez 42
dmf 9592

—53,592

MeO

160.471
149,322
125.167

138.187

130.277

164.724
r—161.440

§

LI e s S e et e o e S B Bt e B B s B B B B B B R L B I B AL S B L |

180 160 140 120 100 80 60 40 ppm

Figure S43. 5-(4-Methoxyphenyl)-2,3-thiophenedicarboxylic acid 2,3-dimethyl ester (13c¢) "C-NMR
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exp2 Proton
oL 8PECIAL
date Jun 2 2017 temp Dot used
2olvent cacl3 gain not used
file /media/Lexar/~ opin 16
1,4-aithiin nmr/12- hst 0.008
anigoloéSdimathylc- pws0 14.600
arboxlatebenzene-h- alfa 10.000 emnromold e o
e raes 38 SEEEIERNE
ACQUISITION 1 n ”an 8 ERErRrveulde -
aw 6410.3 4n a e 5
at 3.500 ap ¥ _/F_/..F . &_ _/f L
np 44872 hs nn _/
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Figure S44. 1,2-Di(4-methoxyphenyl)-4,5-di(methoxycarbonyl)benzene (14c) "H-NMR
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Figure S46. 5---Butyl-4-phenyl-2,3-thiophenedicarboxylic acid 2,3-dimethyl ester (17) "H-NMR
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Figure S47. 5-t-Butyl-4-phenyl-2 3-thiophenedicarboxylic acid 2,3-dimethyl ester (17) *C-NMR
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