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Materials

1,2-Bis(2-methyl-5-(4-(p-toluyloxymethyl)phenyl)-3-thienyl)perfluorocyclopentene (2)

DCC/DMAP

HaC
HOOCH{ )-CH
OH 3 O\NO O
0

A solution of 1,2-bis(2-methyl-5-(4-hydroxymethylphenyl)-3-thienyl)perfluorocyclopentene [1]

(300 mg; 0.52 mmol), p-toluic acid (140 mg; 1.0 mmol), dicyclohexylcarbodiimide (469 mg; 2.3 mmol),
N,N-dimethyl-4-aminopyridine (140 mg; 1.1 mmol), and anhydrous tetrahydrofuran (THF) (20 mL) was
stirred overnight under argon atmosphere at room temperature. The reaction mixture was treated with
an aqueous solution of sodium hydrogen carbonate, and the mixture was extracted with ether.
The organic layer was dried over MgSOa. After removal of the solvent, the residue was purified by
column chromatography on silica-gel using n-hexane/ethyl acetate (7:3) as the eluent. Pure 2 was
obtained by a further purification with high-performance liquid chromatography (HPLC) and
recrystallization from n-hexane/ether solution. Yield: 290 mg (69%). 2: 'H NMR (300 MHz, CDCl3):
5=1.96 (s, 6H, CH3), 2.41 (s, 6H, CH3), 5.35 (s, 4H, CH2), 7.24 (d, /= 8.2 Hz, 4H, Ar), 7.28 (s, 2H, Ar),
7.46 (d,J=8.3 Hz, 4H, Ar), 7.55 (d, J=8.3 Hz, 4H, Ar), 7.96 (d, /= 8.2 Hz, 4H, Ar). HR-MS (FAB) m/z
= 816.1797 (M"); Caled. for CasH34FsO4S2: 816.1803. Single crystal of 2 was obtained by
recrystallization from n-hexane.
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1-(2-Methyl-5-(4-(cinnamoyloxymethyl)phenyl)-3-thienyl)-2-(2-methyl-5-phenyl-3-thienyl)-
perfluorocyclopentene (4)

A solution of 1-[2-methyl-5-(4-hydroxymethylphenyl)-3-thienyl]-2-(2-methyl-5-phenyl-
3-thienyl)perfluorocyclopentene [2] (600 mg; 1.0 mmol), cinnamic acid (323 mg; 2.2 mmol),
dicyclohexylcarbodiimide (495 mg; 2.4 mmol), N,N-dimethyl-4-aminopyridine (147 mg; 1.2 mmol),
and anhydrous THF (25 mL) was stirred overnight under argon atmosphere at room temperature.
The reaction mixture was treated with an aqueous solution of sodium hydrogen carbonate, and the
mixture was extracted with ether. The organic layer was dried over MgSOs. After removal of the solvent,
the residue was purified by column chromatography on silica-gel using n-hexane/ethyl acetate (7:3) as
the eluent. Pure 4 was obtained by a further purification with recrystallization from n-hexane. Yield: 605 mg
(82%). 4: '"H NMR (300 MHz, CDCl3): 8 = 1.96 (s, 3H, CH3), 1.97 (s, 3H, CH3), 5.26 (s, 2H, CH>),
6.49 (d, J=16.0 Hz, 1H, CH), 7.28-7.57 (m, 16H, Ar), 7.74 (d, J = 16.0 Hz, 1H, CH). HR-MS (FAB)
m/z = 680.1272 (M"); Calcd. for C37H26F602S2: 680.1278.

3-Bromo-2-methyl-5-(4-undecyloxyphenyl)thiophene
Br Br

l/—\>\ 1) n-BuLi/THF )
H
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OC14Hz3
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To 40 mL of dry THF containing 3,5-dibromo-2-methylthiophene (3.0 g; 12 mmol) was added
9.0 mL of 1.6 M n-BuLi hexane solution (14 mmol) at =78 °C under argon atmosphere, and the solution

was stirred for 1 h at the low temperature. Tri-n-butyl borate (4.0 mL; 15 mmol) was slowly added to the
reaction mixture at —78 °C, and the mixture was stirred for 1 h at that temperature. The reaction mixture
was quenched with water. To the residue were added 20 wt % NaxCOs(aq) (13 mL),
1-iodo-4-undecyloxybenzene (4.4 g; 12 mmol), and Pd(PPhs)4 (0.35 g; 0.30 mmol). After the mixture
was refluxed for 14 h at 70 °C, it was neutralized by HCl(aq) and extracted with ether. The organic layer
was dried over MgSOs, filtrated, and concentrated. The residue was purified by silica-gel column
chromatography using n-hexane as the eluent to give 2.6 g of the product in 73% yield: '"H NMR
(300 MHz, CDClI3) 6 =0.88 (t, /= 6.7 Hz, 3H), 1.2-1.5 (m, 16H), 1.7-1.9 (m, 2H), 2.40 (s, 3H), 3.96 (t,
J=6.5Hz, 2H), 6.88 (d, /= 8.8, 2H), 6.98 (s, 1H), 7.41 (d, J = 8.8, 2H).
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1-(2-Methyl-5-(4-(undecyloxy)phenyl)-3-thienyl)-2-(2-methyl-5-phenyl-3-thienyl)perfluoro-
cyclopentene (5)

To 20 mL of dry THF solution containing 3-bromo-2-methyl-5-(4-undecyloxyphenyl)thiophene
(0.50 g, 1.2 mmol) was added 0.9 mL of 1.6 M n-BuLi hexane solution (14 mmol) at =78 °C under argon
atmosphere, and the solution was stimed for 1 h at the low temperature.
1-(2-Methyl-5-phenyl-3-thienyl)heptafluorocyclopentene [2] (0.51 g; 1.4 mmol) in dry THF (5.0 mL)
was slowly added to the reaction mixture at =78 °C, and the mixture was stirred for 1 h at that
temperature. The reaction mixture was quenched with water and extracted with ether. The organic layer
was dried over MgSOas. After removal of the solvent, the residue was purified by column
chromatography on silica-gel using n-hexane/dichloromethane (9:1) as the eluent. Pure 5 was obtained
by a further purification with HPLC. Yield: 230 mg (29%). Single crystal 5 was obtained by
recrystallization from methanol. 5: 'TH NMR (300 MHz, CDCl3) 5 = 0.89 (t, J= 6.7 Hz, 3H), 1.2-1.5 (m,
16H), 1.7-1.9 (m, 2H), 1.95 (s, 3H), 1.97 (s, 3H), 3.98 (t, J = 6.6 Hz, 2H), 6.90 (d, /= 8.8 Hz, 2H), 7.15
(s, 1H), 7.28 (s, 1H), 7.26-7.42 (m, 3H), 7.45 (d, J = 8.8 Hz, 2H), 7.54 (d, J = 7.7 Hz, 2H). HR-MS
(FAB) m/z = 690.2424 (M"); Calcd. for C3sH40F60S2: 690.2425.
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Figure S1. (a) Crystal shape of 1 and molecular packing diagrams viewed from (b) cross
section, (¢) (0 1 0) face, and (d) (0 0 1) face.
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Figure S2. (a) Crystal shape of 2 and molecular packing diagrams viewed from (b) cross
section and (¢) (0 0 1) face.
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Figure S3. (a) Crystal shape of 3 and molecular packing diagrams viewed from (b) cross
section and (c¢) (1 0 0) face.
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Figure S4. (a) Crystal shape of 4 and molecular packing diagrams viewed from (b) cross
section and (¢) (0 0 1) face.
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Figure SS. (a) Crystal shape of 5 and molecular packing diagrams viewed from (b) cross
section and (c) (0 1 0) face.
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Figure S6. (a) Crystal shape of 6 and molecular packing diagrams viewed from (b) cross

section and (¢) (0 1 0) face.

Table S1. Crystal data for diarylethenes 1—6.

1 2 3 4 5 6
Formula Cs1H34F604S2  CagHa1F604S2  C3sH24F6N202S2  C37Ha6F602S2 CasHaoF6OS2  CasHisFeN2S2
Formula weight 888.92 859.93 682.70 680.70 690.82 522.53
Temperature/K 138(2) 120(2) 138(2) 153(2) 138(2) 123(2)
Crystal system triclinic monoclinic monoclinic monoclinic triclinic monoclinic
Space group P1 P2/n P2i/n P2i/n Pl P2i/n
a/A 6.838(2) 21.493(10) 12.979(2) 13.335(8) 7.5493(9) 7.236(2)
b/A 15.416(6) 6.174(3) 6.620(1) 6.335(4) 20.955(3) 25.752(8)
c/A 20.719(8) 32.059(15) 36.186(5) 37.131(18) 22.977(3) 12.611(4)
a/° 70.74(3) 90 90 90 77.918(3) 90
pre 88.28(3) 98.765(6) 94.888(3) 95.97(4) 84.857(4) 102.432(5)
v/° 89.84(3) 90 90 90 80.747(3) 90
Volume/A3 2060.9(13) 4205(3) 3097.7(8) 312003) 3502.1(7) 2295.0(12)
VA 2 4 4 4 4 4
Density/g-cm™3 1.432 1.358 1.464 1.449 1.310 1.512
Goodness-of-fit on /2 1.046 1.080 1.029 1.037 0.953 0.989
R(I>20(1)) R1=0.0442 R1=0.0564 R1=0.0559 R1=0.0553 R1=0.0708 R1=0.0575
R(all data) wR2=0.0912 wR2=0.1334 wR2=0.1695 wR2=0.1481 wR2=0.2079 wR2=0.1530
CCDC No. 942519 [3] 1420116 973009 [4] 1420111 1420171 282860 [5]
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