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. UV-Vis Photooxidation
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Figure S1. Photodegradation

of CP-

pentacene 3 (black) and 11 (blue) at 15 uM in

oxygenated THF over 760 min.
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Figure S3. Photodegradation of 3, 11, 4, and

TIPS-pentacene in THF (15 uM).
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Figure S2. Photodegradation of TIPS-
pentacene TIPS-Pentacene (purple) and 4
(orange) at 15 uM in oxygenated THF over
760 min.



2. DFT Calculated HOMO and LUMO Contours

Figure S4. The B3LYP/6-311g(d,p) DFT Figure S5. The B3LYP/6-311g(d,p) DFT
calculated HOMO contour of 4. calculated LUMO contour of 4.
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2. Experimental Procedures

Unless otherwise noted, all reagents were used as received and all reactions were carried
out under an argon atmosphere. Column chromatography was performed on a chromatographing
system with normal phase silica columns. *H NMR and $3C NMR were recorded on a 400 MHz

station at room temperature, unless otherwise noted.

CeHys CeHis
S ~ N LS
(o) (o)
HO OH
(o) (0]
CgHs
5a 5b

4,6-i(5-hexylthiophene-2-carbonyl)isophthalic Acid (5a) and 2,5-di(5-hexylthiophene-2-
carbonyl)terephthalic Acid (5b): To the mixture of pyromellitic dianhydride (2.53 g, 11.6 mmol)
and AICl3 (6.19 g, 46.4 mmol) in 1,2-dichloroethane (80 ml) was added 2-hexylthiophene (3.9 g,
23.2 mmol) slowly at 0 °C and stirred for 1 h. The reaction mixture was then heated to reflux
overnight. After cooling, the reaction was transferred into ice water containing conc. HCI and
extracted with CHCIs. The combined organic extracts were evaporated in vacuo to give a beige
solid as a mixture of meta-/para-isomers (5.1 g, 79%). The meta-/para-isomers are formed in a
ratio of ca. 1:1 determined by NMR spectroscopy. The isomers were separated by taking advantage
of the solubility characteristics in 80% acetic acid. The para-isomer is less soluble in 80% acetic
acid and precipitated on recrystallization. The meta-isomer could be obtained from the filtrate by
removing the solvents or by precipitating by adding water to the filtrate. In some cases, the

recrystallization process did not fully purify a given isomer. If this was the case, the compound
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was carried forward to 7a or 7b where column chromatography could separate out the minor

isomer.

5a: 'H NMR (400 MHz, DMSO) § 13.62 (bs, 1H), 8.45 (s, 1H), 7.59 (s, 1H), 7.20 (d, J = 3.8 Hz,
2H), 6.92 (d, J = 3.8 Hz, 2H), 2.83 (t, J = 7.5 Hz, 4H), 1.61 (m, 2H), 1.26 (s, 6H), 0.84 (t, J = 6.8
Hz, 6H). *C NMR (101 MHz, DMSO) & 187.07, 166.12, 156.84, 144.02, 141.20, 136.40, 136.04,
131.51, 127.06, 126.86, 31.24, 30.30, 28.56, 22.45, 14.50, 14.17. LRMS (ES+) 553.1 HRMS:

(ESI) m/z for C3oH3306S2 calc: 553.1719, found 553.1721.

5b: IH NMR (400 MHz, DMSO) § 13.75 (s, 2H), 7.93 (s, 2H), 7.30 (d, J = 3.7 Hz, 2H), 6.98 (d, J

= 3.6 Hz, 2H), 2.88 (t, J = 7.5 Hz, 4H), 1.65 (m,4H), 1.30 (s, 12H), 0.87 (t, J = 6.3 Hz, 6H).

CeHi3
CeHis CeHis 5
S ~ N LS
OH
HO OH
(0] (0]
CeHi3
6a 6b

4,6-Bis((5-hexylthiophen-2-ylmethyl)isophthalic Acid (6a) and 2,5-Bis(5-hexylthiophen-2-
ylmethyl)terephthalic Acid (6b): Each compound (1.62 g, 2.92 mmol of 5a, 1.55 g, 2.79 mmol
of 5b) was dissolved in concentrated ammonium hydroxide, and zinc powder (20 equiv.) was
added. The reaction mixture was then refluxed for 2 days with additional concentrated ammonium
hydroxide added several times to maintain the solvent level. The cooled reaction mixture was
poured into cold water and acidified with diluted HCI, filtered to remove zinc and extracted with
diethyl ether. The combined organic layers were dried over anhydrous sodium sulfate and

concentrated to give each product (1.45 g, 94% of 6a, 1.43 g, 97% of 6b) as a colorless solid.
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6a: 'H NMR (400 MHz, DMSO) 8 13.15 (s, 2H), 8.33 (s, 1H), 7.38 (s, 1H), 6.57 (s, 4H), 4.47 (s,
4H), 2.65 (t, J = 7.5 Hz, 4H), 1.52 (m, 4H), 1.25 (m, 6H), 0.84 (t, J = 6.2 Hz, 6H). 3C NMR (101
MHz, CDCls) § 171.74, 148.44, 144.87, 139.31, 126.14, 125.40, 125.23, 123.55, 123.37, 34.29,
32.11, 31.58, 31.02, 30.46, 30.17, 29.88, 28.83, 22.57, 14.61, 14.25, 13.88. HRMS: (ESI) m/z for

C30H3004S> calc: 527.2290, found 527.2284.

6b: *H NMR (400 MHz, DMSO) § 13.18 (s, 2H), 8.31 (s, 2H), 7.36 (s, 2H), 6.56 (s, 4H), 4.46 (s,

4H), 2.63 (t, = 7.5 Hz, 4H), 1.50 (m, 4H), 1.23 (s, 8H), 0.82 (t, J = 6.3 Hz, 6H).

OH

S S
CGH13 \ ’ \ / CGH13 CGH13 /s \ \ / C6H13

OH OH OH

7a 7b
(4,6-Bis(5-hexylthiophen-2-ylmethyl)-1,3-phenylene)-dimethanol  (7a) and (2,5-Bis(5-
hexylthiophen-2-ylmethyl)-1,4-phenylene)-dimethanol (7b): To a solution of lithium aluminum
hydride (6 equiv) in dry ether, each compound (924 mg, 1.75 mmol of 6a, or 1.06 g, 2.00 mmol
of 6b) was added slowly at 0 °C. The reaction mixture was then stirred at room temperature
overnight under argon. The reaction was then quenched by cautiously adding water and enough
10% HCI to dissolve the inorganic salts. The organic phase was collected and aqueous phase was
extracted with diethyl ether. The combined organic layers were washed with water and dried over
sodium sulfate and evaporated. The residue was purified by column chromatography with silica
gel using 60% ethyl acetate in hexane to give each product (605 mg (69%) of 7a as a beige solid,
800 mg (80%) of 7b as a gray solid). The Rf values of each isomer on TLC plate were different

when eluted with 60% ethyl acetate in hexane; Rf (7a) = 0.6 and Rf (7b) = 0.7. Column
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chromatography could be used at this stage if small impurities of a minor isomer was carried

through the synthesis.

7a: 'H NMR (400 MHz, CDCl3) § 7.4 (s, 1H), 7.16 (s, 1H), 6.54 (d, J = 3.4 Hz, 2H), 6.49 (d, J =
3.3 Hz, 2H), 4.68 (s, 4H), 4.14 (s, 4H), 2.70 (t, J = 7.7 Hz, 4H), 1.61 (p, J = 7.7 Hz, 4H), 1.29 (s,
6H), 0.88 (t, J = 6.8 Hz, 6H). *C NMR (101 MHz, cdcls) § 144.61, 140.98, 137.82, 137.28, 124.53,
124.33,123.52, 123.36, 32.83, 32.16, 31.60, 31.06, 30.48, 30.17, 29.86, 28.84, 22.59, 14.28, 13.91.

HRMS: (ESI) m/z for C30H430-S> calc: 499.2626, found 499.2245.

7b: 'H NMR (400 MHz, CDCls) & 7.29 (s, 2H), 6.54 (d, J = 3.4 Hz, 2H), 6.51 (d, J = 3.4 Hz, 2H),

4.68 (s, 4H), 4.15 (s, 4H), 2.70 (m, 4H), 1.60 (m, 4H), 1.29 (s, 12H), 0.87 (t, J = 6.9 Hz, 6H).

i
S S S
C6H13 \ , ‘ / C6H13 C6H13 /S \ \ / CGH13
| | g
0 (o]

8a 8b
4,6-bis((5-hexylthiophen-2-yl)methyl)isophthalaldehyde (8a) and 2,5-bis((5-hexylthiophen-
2-yl)methyl)terephthalaldehyde (8b): A solution of each compound (534 mg, 1.07 mmol of 7a,
600 mg, 1.20 mmol of 7b) in dry pyridine was added slowly to a suspension of chromium(V1I)
oxide (10 equiv) and dry pyridine. After stirring for 4 h at room temperature, the reaction mixture
was filtered and washed with diethyl ether. The filtrate was washed with 10% HCI and 10% sodium
carbonate solution successively. The combined organic layers were dried over sodium sulfate and
evaporated. The residue was purified by column chromatography on silica gel using 50%
dichloromethane in hexane to give each product (202 mg (38%) of 8a as pale yellow oil, 300 mg

(50%) of 8b as pale yellow oil).
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8a:'H NMR (400 MHz, CDCl3) 8 10.31 (s, 2H), 7.81 (s, 2H), 6.55 (d, J = 3.5 Hz, 4H), 4.55 (s,
4H), 2.71 (t, J = 7.6 Hz, 4H), 1.63 (m, 4H), 1.30 (s, 6H), 0.88 (t, J = 6.9 Hz, 6H). *C NMR (101
MHz, cdcls) & 190.97, 190.73, 148.05, 145.34, 138.75, 136.89, 136.29, 134.49, 134.12, 132.56,
125.47, 125.28, 123.74, 123.55, 33.15, 32.84, 31.55, 30.13, 28.79, 22.55, 14.25, 13.87. HRMS

(ESI): m/z for C30 Hag OS> calc: 495.2391, found 495.2390.

8b: 'H NMR (400 MHz, CDCls) 5 10.30 (s, 2H), 7.81 (s, 2H), 6.55 (dd, J = 7.7, 3.4 Hz, 4H), 4.54

(s, 4H), 2.70 (m, 4H), 1.59 (m, 4H), 1.28 (s, 12H), 0.87 (t, J = 6.8 Hz, 6H).

S
CoHrs— OOO D—CeHys CoHys— Oee /) —CeH1s
S S S

9a 9b

2,8-dihexylanthra[2,3-b:7,6-b"]dithiophene (9a) and 2,8-dihexylanthra[2,3-b:6,7-
b']dithiophene (9b): To the solution of each compound (500 mg, 1.01 mmol of 8a, 400 mg, 0.81
mmol of 8b) in dry dichloromethane was added BF3.OEt, (2 equiv) under argon. The reaction
mixture was stirred at 30 °C for 1 h. After the reaction, dichloromethane was mostly removed by
rotovap and methanol was added to the concentrated solution. The yellow solid was filtered and
washed with excess methanol and dichloromethane to give each isomer (422 mg (91%) of 9a as

orange solid; 360 mg (97%) of 9b as orange solid).

9a: *H NMR (400 MHz, CDCl3) & 8.66 (s, 1H), 8.52 (s, 1H), 8.39 (s, 2H), 8.29 (s, 2H), 7.02 (s,
2H), 2.85 (d, J = 6.8 Hz, 4H), 1.75 (s, 4H), 1.33 (d, J = 4.6 Hz, 12H), 1.02 — 0.70 (m, 6H). Too

insoluble for 3C NMR. HRMS (ESI): m/z for Cso Hss S; calc: 459.2180, found 459.2175.

9b: 'H NMR (400 MHz, C2D2Cls) & 8.61 (s, 2H), 8.42 (s, 2H), 8.32 (s, 2H), 7.07 (s, 2H), 2.95 (,

J=7.4Hz, 4H), 2.95 (m, 4H), 1.84 (m, 4H) 1.40 (s, 12H), 0.95 (t, J = 6.9 Hz, 6H).
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Br Br
S,
CeH1z g OOO ; CeHiz  CeHis g OOO /) CeH13
Br Br

10 10b

5,11-dibromo-2,8-dihexylanthra[2,3-b:7,6-b"]dithiophene  (10) and 5,11-dibromo-2,8-
dihexylanthra[2,3-b:6,7-b*]dithiophene (10b): To the solution of each compound (50 mg, 0.11
mmol of 9a; 50 mg, 0.17 mmol of 9b) that was sonicated in 100 mL chloroform for >40 min was
added N-bromosuccinimide (2.1 equiv) and stirred for 1 h at room temperature in the dark. The
reaction mixture was transferred into separation funnel with water (50 mL), the organic layer was
washed with water (50 mL) and brine solution (50 mL). The combined organic layers were dried
over Na»SO4 and concentrated to give each isomer (63 mg, 93% of 10 as red solid; 65 mg, 95% of

10b as red solid).

10: H NMR (400 MHz, CDCls) 5 9.02 (s, 1H), 8.88 (s, 1H), 7.14 (s, 2H), 2.96 (t, J = 7.4 Hz, 4H),
1.84 (p, J = 7.4 Hz, 4H), 1.42 (s, 12H), 0.93 (t, J = 6.6 Hz, 6H). Too insoluble for 3C NMR.

HRMS (ESI): m/z for C3o Hz3 Br2S» calc: 615.0390, found 615.0370.

10b: H NMR (400 MHz, CDCls) & 8.94 (s, 2H), 8.79 (s, 2H), 7.08 (s, 2H), 2.92 (t, J = 7.5 Hz,

4H), 1.79 (m, 4H), 1.44 (s, 4H), 1.35 (m, 8H), 0.91 (t, J = 6.7 Hz, 6H).
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4,10-dihexyl-1,2,7,8-tetrakis(3-methoxyphenyl)cyclopenta[6,7]aceanthryleno[4,3-b:8,9-

b']dithiophene (11): In a glove box, 3,3’-dimethoxy,1,1’-diphenyl acetylene (85.0 mg, 0.357
mmol), 10 (100 mg, 0.162 mmol), Pdz(dba)s (14.8 mg, 0.016 mmol), P(o-Tol)s (7.4 mg, 0.024
mmol), KOAc (80.0 mg, 0.811 mmol), LiCl (13.7 mg, 0.324 mmol), toluene (4 ml) and DMF (4
ml) were combined in a sealed tube and stirred overnight at 130 °C. The reaction mixture was
cooled to room temperature and poured into 120 ml methanol and filtered. The solid was washed
with methanol and purified by column chromatography with 0->20% DCM:Hexane to give 58 mg
(39%) of 11 as a green solid. *H NMR (400 MHz, CD,Cly) § 8.24 (s, 1H), 8.09 (s, 1H), 7.42 (t, J
= 7.9 Hz, 2H), 7.34 (t, J = 7.9 Hz, 2H), 7.23 (d, J = 7.6 Hz, 2H), 7.13 (d, J = 1.2 Hz, 2H), 7.09 (d,
J =13.0 Hz, 2H), 7.02 (dt, J = 6.0, 2.6 Hz, 4H), 6.93 (m, 3H), 6.88 (s, 1H), 3.79 (s, 3H), 3.78 (s,
3H), 3.78 (s, 3H), 3.75 (s, 3H), 2.82 (dd, J = 14.1, 6.9 Hz, 4H), 1.69 (m, 4H), 1.28 (s, 12H), 0.90
(m, 6H). 13C NMR (126 MHz, CD:Cl2) § 159.40, 159.35, 159.24, 155.74, 149.53, 145.04, 143.56,
139.73, 139.61, 139.52, 139.34, 138.77, 138.70, 138.46, 138.39, 137.88, 137.12, 136.64, 135.24,
132.07, 131.02, 129.15, 129.05, 128.96, 128.84, 123.86, 123.65, 123.55, 123.48, 123.20, 123.10,
122.75, 122.11, 120.30, 119.21, 119.14, 118.10, 116.34, 116.30, 115.73, 115.36, 113.64, 113.26,
113.21, 113.15, 77.58, 77.08, 55.24, 55.22, 55.15, 31.68, 31.49, 31.07, 30.25, 30.20, 29.69, 28.79,
28.71, 22,54, 22,52, 13.81. LRMS (ES+) 931.4 HRMS: (ESI-MS) m/z for Ce2Hs304S, calc:

931.3855, found 931.3887.
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2,14-dihexyl-5,10,17,22-tetramethoxytetrabenzo[4,5:6,7:11,12:13,14]rubiceno[2,3-b:10,9-

b']dithiophene (4): In a round bottom flask 11 (40 mg, 0.043 mmol) was dissolved in 50 ml of
CH2Cl. To this mixture FeCls (42 mg, 0.258 mmol) in 0.5ml of CH3NO, was added drop wise
under Ar. The reaction mixture was stirred at room temperature overnight. The solvent was
reduced to 5 ml by rotovap and methanol (30 ml) was added and the mixture was stirred for 20
min. The product was collected by filtration and washed with methanol. The collected solid was
subjected to silica gel chromatography 0->20% DCM:Hexane to give 16.2 mg (41%) of 4 as a
bright green solid. *H NMR *H NMR (400 MHz, CD2Cl,) § 9.38 (s, 1H), 9.20 (s, 1H), 8.57 (d, J
= 9.7 Hz, 4H), 8.53 (d, J = 2.5 Hz, 1H), 8.36 (m, 2H), 8.09 (d, J = 2.5 Hz, 1H), 7.99 (s, 1H), 7.28
(m, 4H), 7.19 (s,1H), 4.17 (s, 3H), 4.06 (s, 3H), 3.99 (s, 3H), 3.97 (s, 3H), 3.08 (t, J =7.7 Hz 2H),
3.00 (t, J = 7.6 Hz 2H), 1.88 (m, 4H), 1.27 (s, 8H), 0.94 (m, 4H), 0.89 (m, 6H). *C NMR (126
MHz, CD2Cl») 6 157.58, 154.99, 148.36, 144.27, 143.15, 137.16, 136.44, 136.12, 135.99, 135.29,
134.94, 133.58, 130.97, 129.31, 129.04, 128.92, 128.82, 128.55, 126.02, 125.73, 125.64, 125.37,
124.88, 124.75, 124.62, 122.06, 121.04, 120.95, 120.76, 116.70, 116.47, 116.33, 116.01, 108.47,
108.26, 107.40, 106.90, 55.96, 55.33, 32.09, 31.92, 31.63, 30.97, 30.79, 30.21, 29.68, 29.36, 29.06,
28.95, 22.69, 22.63, 22.59, 13.88. HRMS: (MALDI) m/z for Ce2Hs404S; calc: 926.3458, found

926.300.
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DFT Calculated Structure of 4

SPARTAN '10 Quantum Mechanics Program: (PC/x86)

Job type: Single point.

Method: RB3LYP

Basis set: 6-311+G**
Number of shells: 498
Number of basis functions: 1496
Multiplicity: 1

SCF total energy: -3099.3578421 hartrees
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x104 926.300 m/z S/N Quality Fac. Res. Intens. Area
: 926300 1141 65005 7838 16235 3590
942308 165 1591 9123 2340 446
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