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SUPPLEMENTARY INFORMATION

Tethered PProDOTs: Conformationally Restricted 3,4-Propylenedioxy-
thiophene Based Electroactive Polymers

Ryan M. Walczak, John S. Cowart, Jr., and John R. Reynolds
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Fig S-1. Electropolymerization of compound 4 in 0.1M TBAP/ACN.
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Fig S-2. Electropolymerization of compound 5 in 0.1M TBAP/ACN.
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Fig S-3. Repeated scan CV of Poly4 in 0.1M TBAP/ACN.
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Fig S-4. Repeated scan CV of PolyS in 0.1M TBAP/ACN.

Compound 'H NMR Shift | "H NMR Shift | Shift 1:Shift 2
#1 #2 Integral Ratio

3c 6.51 6.49 0.85

3d 6.49 6.48 0.85

3e 6.500 6.498 1.00

Table S-1. Competitive 'H NMR data for the macrocyclic derivatives

Experimental Section

Materials. All reagents were obtained either from Aldrich or Fisher Scientific. All

0.1

electrochemical solvents were distilled prior to use except for propylene carbonate, which
was used as is. ITO-coated glass slides (7 x 50 x 0.6 mm, 20 Q/o0) were obtained from
Delta Technologies and were cleaned via ultrasound in acetone.

Instrumentation. NMR spectra were measured on a Gemini-300 FT-NMR, a VXR 300

FT-NMR, or a Mercury-300 FT-NMR. High resolution mass spectrometry was

performed on a Finnigan MAT 95Q Hybrid Sector or a Bruker APEX II FTICR. UV-vis-

NIR spectra were recorded on a Varian Cary SE UV-vis-NIR spectrophotometer.

Elemental analysis was performed at Robertson Microlit, Madison NJ. TGA data was
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measured with a Perkin-Elmer TGA 7 thermogravimetric analyzer. Electrochemistry was
performed on a Princeton Applied Research model 273 A potentiostat/galvanostat.
Electrochemical measurements were performed in a three-electrode cell configured with
a Pt button (0.02 cm®) working electrode, a Pt flag counter electrode, and a Ag/Ag" (10
mM in TBAP/ACN) reference electrode, which was calibrated to the
ferrocene/ferricinium redox couple. Electrochemistry on ITO/glass electrodes was
performed in a three-electrode cell with ITO/glass as the working electrode, a Pt wire
counter electrode, and a silver wire pseudoreference electrode. Contact to the ITO slides
was made using conductive Cu tape (1131) purchased from 3M. Digital photographs
were taken with a Canon PowerShot A75 digital camera by front illumination with a
halogen lamp onto a white background. Colorimetry was measured using a Minolta CS-
100 chroma meter, during which samples were placed into an in-house fabricated dark
box and illuminated from behind with a D50 (5000K) light source.

OH

I

S

(3-methyl-3,4-dihydro-2H-thieno|[3,4-b][1,4]dioxepin-3-yl)methanol (1). To a 500-
mL RB flask outfitted with a magnetic stir bar, condenser, and an argon atmosphere was
added 3,4-dimethoxythiophene (2.00 g, 13.9 mmol), 1,1,1-Tris(hydroxymethyl)ethane
(2.50 g, 20.8 mmol), p-toluenesulfonic acid hydrate (0.26 g, 1.39 mmol), and toluene
(200 mL). The reaction was heated to 100 °C for 12 hours and the pale green solution
was cooled to room temperature, washed twice with deionized water, and concentrated
via rotary evaporation. The crude mixture was purified via silica gel flash
chromatography (1:1 = Hexanes: Et,0) to yield 2.47 g (89 %) of a white solid. TLC R;=
0.22 (Silica, 1:1 = Hexanes:Et,0); mp 61.8 — 62.1 °C; "H NMR (300 MHz, CDCls): &
6.48 (s, 2H), 3.91 (dd, 4H, J = 115 Hz, ] = 13.7 Hz), 3.75 (s, 2H), 1.68 (t, IH, J = 6.3 Hz),
0.95 (s, 3H); >C NMR (75 MHz, CDCls): & 157.6, 105.9, 76.7, 66.0, 44.0, 17.2; HRMS
(EI): Calcd for CoH ;1,038 ([M]"), 200.0507, found m/z, 200.0514; Anal. Calcd for
CoH,05S: C, 53.98; H, 6.04 %, found: C, 54.07; H, 6.13 %.

Alkylene Ditosylates (2a-h) General Procedure. To a 500-mL RB flask outfitted with
a magnetic stir bar, addition funnel, and argon atmosphere was added a,m-alkylenediol
(96.0 mmol) and pyridine (20 — 100 mL). The flask was cooled to ~0 °C in an ice bath.
A mixture of p-toluenesulfonyl chloride (202 mmol) and pyridine (55 mL) was added to
the addition funnel and its contents were added drop-wise over a period of 30 minutes.
The reaction was stirred at 0 °C for two hours, where it became a solid white mass. The
mixture was poured into water (400 mL) under vigorous stirring and the resulting white
precipitate was vacuum filtered and recrystallized in hot methanol to yield the final
product.
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1,3-Bis(p-toluenesulfonoxy)butane (2a). Yield, 74% of flaky white crystals. mp 58.1 —
59.2 °C; "TH NMR (300 MHz, CDCls): & 7.76 (d, 4H, ] = 9.3 Hz), 7.35 (d, 4H, ] = 9.3
Hz), 3.99 (t, 4H, J = 4.0 Hz), 2.45 (s, 6H), 1.70 (p, 4H, J = 4.0 Hz); °C NMR (75 MHz,
CDCly): & 145.2, 133.1, 130.1, 128.1, 69.6, 25.3, 21.9; HRMS (ESI-FTICR-MS): Calcd
for C1sH»306S: (M + H]"), 399.0931, found m/z, 399.0933; Anal. Calcd for C1sH2,06S5:
C, 54.25; H, 5.56 %, found: C, 54.26; H, 5.57 %.

TsO _~_~_-0Ts

1,5-Bis(p-toluenesulfonoxy)pentane (2b). Yield, 76% of shiny white, flaky crystals.
mp = 72.7 —73.0 °C; "H NMR (300 MHz, CDCl;): § 7.77 (dd, 2H, J = 7.3 Hz, ] = 2.0
Hz), 7.35 (dd, 2H, J = 7.3 Hz, J = 2.0 Hz), 3.97 (t, 4H, J = 7.0 Hz), 2.46 (s, 6H), 1.61 (p,
4H,J = 7.6 Hz), 1.40 — 1.32 (m, 2H); °C NMR (75 MHz, CDCl;): § 145.1, 133.2, 130.1,
128.1,70.2, 28.4,21.9, 21.7; HRMS Calcd. for Ci9H2406S,: 412.1014, Found: 412.1006;
Elemental anal. calcd. for C19H»406S,: C, 55.32; H, 5.86; found: C, 55.38; H, 5.75.

TSO\/\/\/\OTS

1,6-Bis(p-toluenesulfonoxy)hexane (2¢). Yield, 82% of a white solid. mp 72.0 —
75.3°C; "TH NMR (300 MHz, CDCls): 6 7.77 (d, 4H, T = 9.3 Hz), 7.34 (d, 4H, ] = 9.3 Hz),
3.97 (t,4H,J=17.3 Hz), 2.17 (s, 6H), 1.58 (p, 4H, ] = 7.3 Hz), 1.26 (p, 4H, ] = 7.3 Hz),
C NMR (75 MHz, CDCl5): 8 145.0, 133.2, 130.1, 128.1, 70.5, 28.8, 25.0, 21.9; HRMS
(ESI-FTICR-MS): Caled for CaoHa6NaOgS; ([M + Na] "), 449.1063, found m/z, 449.1067;
Anal. Calcd for CyoH»606S,: C, 56.32; H, 6.14 %, found: C, 56.69; H, 6.42 %.

TsO _~_~_~_-0OTs

1,7-Bis(p-toluenesulfonoxy)heptane (2d). Yield, 91% of a white solid. mp 74.2 — 74.7
°C; 'TH NMR (300 MHz, CDCls): 6 7.77 (d, 4H, T = 9.3 Hz), 7.34 (d, 4H, J = 9.3 Hz),
3.98 (t, 4H, I = 7.3 Hz), 2.16 (s, 6H), 1.58 (p, 4H, J = 7.3 Hz), 1.32 — 1.10 (m, 6H); "°C
NMR (75 MHz, CDCls): & 145.0, 133.2, 130.0, 128.1, 70.7, 28.8, 28.4, 25.3, 21.8;
HRMS (ESI-FTICR-MS): Calcd for Cy1H2sNaOgS; ([M + Na]"), 463.1220, found m/z,
463.1220; Anal. Calcd for CyHys06S2: C, 57.25; H, 6.41 %, found: C, 57.43; H, 6.54 %.

TSO/\/\/\/\/OTS

1,8-Bis(p-toluenesulfonoxy)octane (2e). Yield, 91% of a white solid. mp 76.3 —
77.4°C; "H NMR (300 MHz, CDCls): 6 7.78 (d, 4H, J = 9.3 Hz), 7.34 (d, 4H, J = 9.3 Hz),
4.00 (t, 4H, J = 7.0 Hz), 2.45 (s, 6H), 1.61 (p, 4H, ] = 7.0 Hz), 1.31 — 1.15 (m, 8H); "°C
NMR (75 MHz, CDCls): 6 144.9, 133.4, 130.0, 128.1, 70.8, 29.0, 28.9, 25.4, 21.9;
HRMS (ESI-FTICR-MS): Caled for C2H30NaOgS; ([M+Na]"), 477.1376, found m/z,
477.1371; Anal. Calcd for CyH3¢06S,: C, 58.12; H, 6.65 %, found: C, 58.13; H, 6.72 %.
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1,9-Bis(p-toluenesulfonoxy)nonane (2f). Yield, 88% of a white solid. mp 76.8 —77.4
°C; "TH NMR (300 MHz, CDCl3): 6 7.77 (d, 4H, J = 9.3 Hz), 7.34 (d, 4H, J = 9.3 Hz),
3.99 (t, 4H, J = 7.3 Hz), 2.16 (s, 6H), 1.61 (p, 4H, J = 7.3 Hz), 1.32 — 1.13 (m, 10H); °C
NMR (75 MHz, CDCls): 6 144.9, 133.3, 130.0, 128.1, 70.8, 29.3, 28.9, 25.4, 21.8;
HRMS (ESI-FTICR-MS): Caled for C,3H3,NaOgS; ([M]"), 491.1533, found m/z,
491.1507; Anal. Calcd for C23H3,06S,: C, 58.95; H, 6.88 %, found: C, 59.28; H, 7.24 %.

-
TSO/\/\/\/\/\/O S

1,10-Bis(p-toluenesulfonoxy)decane (2g). Yield 85% of a white powder. mp = 103.2 —
103.7 °C; "H NMR (300 MHz, CDCls):  7.79 (dd, 2H, J = 7.7 Hz, I = 1.7 Hz), 7.34 (d,
2H, J=7.3 Hz), 4.01 (t, 4H, J = 7.3 Hz), 2.45 (s, 6H), 1.62 (p, 4H, ] = 7.3 Hz), 1.35 -
1.17 (m, 12H); *C NMR (75 MHz, CDCls): § 147.5, 144.9, 130.0, 128.1, 70.9, 29.4,
29.1, 29.0, 25.5, 21.9; HRMS Calcd. for C,4H3406S;: 482.1797, Found: 482.1795;
Elemental anal. caled. for Co4H3406S,: C, 59.72; H, 7.10;, found: C, 59.81; H, 7.39.

TSO/\/\/\/\/\/\/OTS

1,12-Bis(p-toluenesulfonoxy)dodecane (2h). Yield, 89% of a white solid. mp 71.2 —
72.2 °C; "TH NMR (300 MHz, CDCls): 8 7.79 (d, 4H, J = 9.7 Hz), 7.34 (d, 4H, ] = 9.7
Hz), 4.02 (t,4H, J = 7.0 Hz), 2.45 (s, 6H), 1.63 (p, 4H, J =7.0 Hz), 1.35 - 1.17 (m, 16H);
C NMR (75 MHz, CDCl5): & 144.8, 133.5, 130.0, 128.1, 70.9, 29.61, 29.55, 29.1, 29.0,
25.5,21.9; HRMS (ESI-FTICR-MS): Calcd for CsH33NaOgS, ([M+Na]"), 533.2002,
found m/z, 533.2020; Anal. Calcd for CcH3306S,: C, 61.15; H, 7.50 %, found: C, 61.14;
H, 7.68 %.

Tethered ProDOTs (3a-h) General Procedure. To a 100-mL RB flask outfitted with a
magnetic stir bar and an argon atmosphere was added compound 1 (2.70 g, 13.5 mmol)
and anhydrous DMF (50 mL). The reaction was chilled to 0 °C and sodium hydride
(60% suspension in mineral oil, 1.35 g, 33.7 mmol) was added. The reaction was stirred
for 1 hour, where evolution of hydrogen appeared to be finished. To the reaction, a,®-
alkylene ditosylate (compounds 2a-h) (6.74 mmol) was added and the reaction was
stirred for 10 hours while carefully maintaining a ~0 °C temperature. Twice during the
10 hour time period, a 0.25 g aliquot of sodium hydride suspension was added to the
reaction. When finished, the reaction was poured into DI water (250 mL) and the
resulting cloudy suspension was extracted with 3x 100 mL of Et,O. The organic layers
were combined and washed with water, brine, dried over anhydrous sodium sulfate, and
concentrated under vacuum. The crude mixture was purified via flash chromatography
on silica gel.
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1,4-bis((3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-yl)methoxy)butane
(3a). The crude mixture was purified via silica gel flash chromatography (4:1 = Hexanes:
Et,0) to yield 1.35 g (59%) of a clear oil. TLC R,= 0.33 (Silica Gel, 4:1 = Hexanes:
Et,0); mp 75.2 — 76.8 °C; "H NMR (300 MHz, CDCls): § 6.47 (s, 4H), 3.84 (dd, 8H, J =
101 Hz, J = 13 Hz), 3.49 (t, 4H, J = 5.2 Hz), 3.45 (s, 4H), 1.62 (p, 4H, J = 5.2 Hz), 0.97
(s, 6H); °C NMR (75 MHz, CDCl3): 8 150.1, 105.8, 77.0, 73.5, 71.7, 43.6, 26.5, 17.7;
HRMS (EI): Calcd for C,,H3006S2 ([M]+), 454.1484, found m/z, 454.1489; Anal. Calcd
for C2H3006S,: C, 58.12; H, 6.65 %, found: C, 58.37; H, 6.83 %.

S

1,5-bis((3-methyl-3,4-dihydro-2H-thieno|[3,4-b][1,4]dioxepin-3-yl)methoxy)pentane
(3b). The crude mixture was purified via silica gel flash chromatography (4:1 =
Hexanes: Et,O) to yield 1.61 g (71%) of a clear oil. TLC R,=0.55 (Silica, 4:1 =
Hexanes: Et;0); "H NMR (300 MHz, CDCLs): & 6.47 (s, 4H), 3.86 (dd, 8H, ] =99.0 Hz, J
=13.0 Hz), 3.45 (s, 4H), 3.43 (t,4H,J = 7.0 Hz), 1.61 (p, 4H, ] = 7.3 Hz), 1.36 — 1.46 (m,
2H), 0.98 (s, 6H) ; *C NMR (75 MHz, CDCL): & 150.1, 105.7, 77.1, 73.5, 71.9, 43.6,
29.6, 23.0, 17.7; HRMS (EI): Calcd for C3H3,04S; ([M]"), 468.1640, found m/z,
468.1612; Anal. Calcd for Cy3H3,04S,: C, 58.95; H, 6.88 %, found: C, 59.14; H, 7.14 %.

CeH12
o’ o
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1,6-bis((3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-yl)methoxy)hexane
(3¢). The crude mixture was purified via silica gel flash chromatography (17:3 =
Hexanes: Et,O) to yield 2.84 g (87%) of a clear oil. TLC R,= 0.47 (Silica Gel, 4:1 =
Hexanes: Et,0); 'H NMR (300 MHz, CDCls): 6 6.47 (s, 4H), 3.86 (dd, 8H, J = 100 Hz,
13.7 Hz), 3.44 (s, 4H), 3.42 (t,4H, ] = 7.3 Hz), 1.56 (p, 4H, J =7.3 Hz), 1.38 — 1.24 (m,
4H), 0.98 (s, 6H); >*C NMR (75 MHz, CDCl3): § 150.1, 105.8, 77.1, 73.5, 71.9, 43.6,
29.7,26.2, 12.7; HRMS (ESI-FTICR-MS): Calcd for C4H34NaO4S; ([M + Na]"),
505.1689, found m/z, 505.1681; Anal. Calcd for C,4H3406S5: C, 59.72; H, 7.10 %, found:
C, 60.23; H, 7.40 %.

C7H14
Ve
o Yo

S

1,7-bis((3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-yl)methoxy)heptane
(3d). The crude mixture was purified via silica gel flash chromatography (17:3 =
Hexanes: Et,0O) to yield 2.85 g (85%) of a clear oil. TLC R,=0.52 (Silica Gel, 4:1 =
Hexanes: Et,0); "HNMR (300 MHz, CDCls): 6 6.47 (s, 4H), 3.86 (dd, 8H,J =99 Hz, ] =
13.3 Hz), 3.44 (s, 4H), 3.42 (t, 4H, ] = 7.3 Hz), 1.55 (p, 4H, J = 7.3 Hz), 1.37 — 1.24 (m,
6H), 0.98 (s, 6H); °C NMR (75 MHz, CDCL): § 150.1, 105.7, 77.1, 73.5, 72.0, 43.6,
29.7,29.5,26.3, 17.7; HRMS (ESI-FTICR-MS): Calcd for C»sH3sNaOgS; ([M + Na]"),
519.1846, found m/z, 519.1860; Anal. Calcd for C,5H3606S,: C, 60.45; H, 7.31 %, found:

C, 60.65; H, 7.56 %.

1,8-bis((3-methyl-3,4-dihydro-2H-thieno|[3,4-b][1,4]dioxepin-3-yl)methoxy)octane
(3e). The crude mixture was purified via silica gel flash chromatography (9:1 = Hexanes:
Et,0) to yield 3.34 g (90%) of a clear oil. TLC R,= 0.47 (Silica Gel, 4:1 = Hexanes:
Et,0); '"H NMR (300 MHz, CDCl3): & 6.47 (s, 4H), 4.01 (d, 4H, T = 13 Hz), 3.71 (d, 4H,
J =13 Hz), 3.44 (s, 4H), 3.42 (t,4H,J =7.3 Hz), 1.55 (p, 4H, J = 7.3 Hz), 1.36 — 1.28 (m,
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8H), 0.98 (s, 6H); °C NMR (75 MHz, CDCl3): & 150.1, 105.7, 77.0, 73.5, 72.0, 43.6,
29.7,29.6, 26.3, 17.7; HRMS (ESI-FTICR-MS): Caled for C2gH3sNaOgS, ([M+Na]"),
533.2002, found m/z, 533.1998; Anal. Calcd for C,sH3306S,: C, 61.15; H, 7.50 %, found:
C, 61.59; H, 7.92 %.

CoH1sg
/
o° o

1,9-bis((3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-yl)methoxy)nonane
(3f). The crude mixture was purified via silica gel flash chromatography (17:3 =
Hexanes: Et,O) to yield 2.72 g (79%) of a clear oil. TLC Ry= 0.56 (Silica Gel, 4:1 =
Hexanes: Et,0); "H NMR (300 MHz, CDCls):  6.47 (s, 4H), 3.86 (dd, 8H, ] =99 Hz, ] =
13 Hz), 3.44 (s, 4H), 3.42 (t, 4H, J = 7.3 Hz), 1.55 (p, 4H, ] = 7.3 Hz), 1.36 — 1.24 (m,
10H), 0.98 (S, 6H); *C NMR (75 MHz, CDCls): 8 150.1, 105.7, 77.1, 73.5, 72.0, 43.6,
29.8,29.6, 26.3, 17.7; HRMS (ESI-FTICR-MS): Calcd for Cy7H40NaOgS; ([M]"),
547.2159, found m/z, 547.2168; Anal. Calcd for Co7H4006S>: C, 61.80; H, 7.68 %, found:

C, 62.14; H, 7.95 %.
S
W
(@)
#ﬁ i

O/\/\/\/\/\/O

1,10-bis((3-methyl-3.,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-yl)methoxy)decane
(3g). The crude mixture was purified via silica gel flash chromatography (4:1 = Hexanes:
Et,0) to yield 2.63 g (61%) of a clear oil. TLC R,= 0.62 (Silica, 3:1 = Hexanes: Et,0);
'H NMR (300 MHz, CDCls): & 6.47 (s, 4H), 3.86 (dd, 8H, J = 98.0 Hz, J = 13.0 Hz), 3.44
(s, 4H), 3.42 (t, 4H, T = 7.3 Hz), 1.55 (p, 4H, J = 7.3 H), 1.28 (br, 12H), 0.98 (s, 6H) ; '°C
NMR (75 MHz, CDCls): 6 150.1, 105.7, 77.1, 73.5, 72.1, 43.6, 29.8, 29.7, 26.3, 17.7;
HRMS (EI): Caled for C,3H4206S, ([M]+), 538.2423, found m/z, 538.2417; Anal. Calcd
for CosH4206S,: C, 62.42; H, 7.86 %, found: C, 62.82; H, 8.30 %.
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1,12-bis((3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepin-3-
yl)methoxy)dodecane (3h). The crude mixture was purified via silica gel flash
chromatography (9:1 = Hexanes: Et,O) to yield 3.30 g (80%) of a clear oil. TLC Ry=
0.51 (Silica Gel, 4:1 = Hexanes: Et,0); 'HNMR (300 MHz, CDCls): 6 6.47 (s, 4H), 4.01
(d,4H,J =13 Hz), 3.72 (d, 4H, J = 13 Hz), 3.44 (s, 4H), 3.42 (t, 4H, ] = 7.0 Hz), 1.55 (p,
4H,J=7.0 Hz), 1.37 — 1.24 (m, 16 H), 0.99 (s, 6H); °C NMR (75 MHz, CDCL): &
150.1, 105.7,77.1, 73.5, 72.1, 43.6, 29.81, 29.76, 29.68, 26.3, 17.7, HRMS (ESI-FTICR-
MS): Calcd for C30H46NaOgS; ([M + Na]+), 589.2628, found m/z, 589.2604; Anal. Calcd
for C30H4606S,: C, 63.57; H, 8.18 %, found: C, 64.23; H, 8.64 %.

NN

CS Macrocycle (4b). All glassware was flame-dried prior to use. To a 100-mL round
bottom flask equipped with a magnetic stir bar, septum, and an argon atmosphere was
added compound 3b (0.48 g, 1.02 mmol), and anhydrous THF (50 mL). The reaction
was chilled in a CO,/acetone bath, and a solution of n-Butyllithium (2.5M in hexanes,
1.02 mL) was added drop-wise via syringe. The reaction was stirred for 30 minutes and
then warmed to room temperature, during which a white precipitate was seen to form and
the solution became yellow. The solution was transferred to a pressure equalizing
addition funnel, and its contents were added very slowly (over a period of 30 minutes) to
a refluxing mixture of iron (III) acetylacetonate (0.90 g, 2.55 mmol). The reaction was
stirred for 30 minutes, cooled to room temperature, concentrated in vacuo, and purified
via gravity column chromatography on silica gel (2:1 = Petroleum Ether: Et,0) to yield
72 mg (15%) of a white solid. For x-ray analysis, the solid was recrystallized from
CDCl; via petroleum ether vapor diffusion. TLC R,= 0.60 (Silica, 2:1 = Petroleum
Ether: Ether); mp 128.5 — 129.0 °C; '"H NMR (300 MHz, CDCl3): § 6.47 (s, 2H), 4.14
(dd,J=160 Hz, J =13 Hz), 3.89 (dd, J = 54 Hz, J = 13 Hz), 3.52 - 3.37 (m, 4H), 3.36
(dd, 4H, J=111 Hz, J = 10 Hz), 1.52 (m, 4H), 1.26 (m, 2H), 1.11 (s, 6H); °C NMR (75
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MHz, CDCLy): § 150.6, 146.2, 114.6, 104.7, 77.6, 77.1, 74.2, 71.9, 44.1, 29.8, 25.0, 18.2;
HRMS (EI): Caled for Co3H3006S2 (IM]"), 466.1484, found m/z, 466.1496.

CeH12
(@) O Q O
[ N )
S S

C6 Macrocycle (4¢). All glassware was carefully dried before use. Flask 4: to a 500-
mL RB flask containing a stir bar and an argon atmosphere and outfitted with a pressure
equalizing addition funnel was added Fe(acac); (2.19 g, 6.21 mmol) and anhydrous THF
(275 mL). The mixture was heated to 60 °C. Flask B: to a 125-mL 2-neck RB flask
containing a stir bar and an argon atmosphere and outfitted with a septum was added
compound 3¢ (0.75 g, 1.55 mmol) and anhydrous THF (125 mL). The mixture was
chilled in an acetone/CO; bath and r-butyllithium in hexanes (2.5 M, 2.07 mL) was
added drop wise via syringe. The reaction was stirred for 30 minutes and warmed to
room temperature. To the resulting white suspension was added anhydrous HMPA (0.93
g, 5.18 mmol). The contents of Flask B were canulated into the addition funnel of Flask
A and its contents were added drop-wise very slowly to the mixture in Flask 4. After
addition, the reaction was stirred for another 30 minutes and then cooled to room
temperature. After filtering through a bed of Celite™ (THF as the eluent), the solution
was concentrated in vacuo and purified via flash chromatography on silica gel (4:1 =
Hexanes:Et,0) to yield 0.27 g (36%) of a white solid. 2% de. TLC R,= 0.35 (Silica Gel,
4:1 = Hexanes:Et,0); '"H NMR (300 MHz, CDCl3): § 6.51 (s, 1.7H), 6.49 (s, 2.0H), 4.30
(d, 2.0H,J =13 Hz),4.15(d, 1.7H, ] = 13 Hz), 3.98 (d, 2.0 H, J = 14 Hz), 3.92 — 3.74 (m,
9.8H), 3.57 (d, 2.0H, J = 10Hz), 3.52 (d, 1.7H, J = 10 Hz) 3.45 — 3.42 (m, 8H), 3.19 (d,
2H, T =10 Hz), 1.64 — 1.39 (m, 10.8H), 1.09 (s, 5.2H), 1.08 (s, 6H); °C NMR (75 MHz,
CDCl): 8 150.9, 150.5, 147.2, 146.4, 130.0, 128.1, 105.4, 105.2, 78.2, 78.1, 74.14, 74.09,
71.8,71.6,70.0,43.9,43.8, 30.4, 29.7, 29.6, 28.2, 27.7,26.7, 17.8, 17.5; HRMS (CI):
Calcd for Co4H3,06S; (IM]"), 480.1640, found m/z, 480.1642.

C7H14

O/ \O
15 %41
S S

C7 Macrocycle (4d). All glassware was carefully dried before use. Flask 4: to a 500-
mL RB flask containing a stir bar and an argon atmosphere and outfitted with a pressure
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equalizing addition funnel was added Fe(acac); (2.13 g, 6.03 mmol) and anhydrous THF
(275 mL). The mixture was heated to 60 OC. Flask B: to a 125-mL 2-neck RB flask
containing a stir bar and an argon atmosphere and outfitted with a septum was added
compound 3d (1.00 g, 2.01 mmol) and anhydrous THF (125 mL). The mixture was
chilled in an acetone/CO; bath and n-butyllithium in hexanes (2.5 M, 2.01 mL) was
added drop wise via syringe. The reaction was stirred for 30 minutes and warmed to
room temperature. To the resulting white suspension was added anhydrous HMPA (1.81
g, 10.1 mmol). The contents of Flask B were canulated into the addition funnel of Flask
A and its contents were added drop-wise very slowly to the mixture in Flask 4. After
addition, the reaction was stirred for another 30 minutes and then cooled to room
temperature. After filtering through a bed of Celite™ (THF as the eluent), the solution
was concentrated in vacuo and purified via flash chromatography on silica gel (4:1 =
Hexanes:Et,0) to yield 0.19 g (19%) of a white solid. 3% d.e. TLC Ry=0.25 (Silica
Gel, 4:1 = Hexanes:Et,0); "H NMR (300 MHz, CDCl;): 8 'H NMR (300 MHz, CDCls):
6 6.49 (s, 1.7H), 6.48 (s, 2.0H), 4.27 (d, 2.0H, J = 13 Hz), 4.15 (d, 1.7H, J = 13 Hz), 3.98
—3.67 (m, 14.1H), 3.53 —3.36 (m, 10H), 3.26 —3.17 (m, 4H) 1.60 — 1.28 (m, 13.2H),
1.09 (s, 5.2H), 1.08 (s, 6H); °C NMR (75 MHz, CDCls): § 150.7, 150.2, 147.2, 146.3,
115.0, 113.8, 105.2, 105.0, 78.0, 77.4, 77.2, 74.6, 74.0, 71.3, 71.1, 44.0, 43.9, 29.2, 29.0,
28.3,28.0,26.1,25.9, 17.8, 17.7; HRMS (CI): Calcd for CsH3406S: ([M]"), 494.1797,
found m/z, 494.1813.

CgH16

@) 0 @)
I
S S
C8 Macrocycle (4e). All glassware was carefully dried before use. Flask A: to a 500-
mL RB flask containing a stir bar and an argon atmosphere and outfitted with a pressure
equalizing addition funnel was added Fe(acac); (5.19 g, 14.7 mmol) and anhydrous THF
(275 mL). The mixture was heated to 60 °C. Flask B: to a 125-mL 2-neck RB flask
containing a stir bar and an argon atmosphere and outfitted with a septum was added
compound 3e (2.50 g, 4.90 mmol) and anhydrous THF (125 mL). The mixture was
chilled in an acetone/CO; bath and n-butyllithium in hexanes (1.28 M, 9.57 mL) was
added drop wise via syringe. The reaction was stirred for 30 minutes and warmed to
room temperature. To the resulting white suspension was added anhydrous HMPA (2.63
g, 14.7 mmol). The contents of Flask B were canulated into the addition funnel of Flask
A and its contents were added drop-wise very slowly to the mixture in Flask 4. After
addition, the reaction was stirred for another 30 minutes and then cooled to room
temperature. After filtering through a bed of Celite™ (THF as the eluent), the solution
was concentrated in vacuo and purified via flash chromatography on silica gel (4:1 =

Hexanes:Et,0) to yield 0.19 g (8%) of a white solid. "H NMR (300 MHz, CDCls): & 6.50
(s, 2H), 6.498 (s, 2H), 4.29 (d, 2H, J = 13 Hz), 4.16 (d, 2H, J = 13 Hz), 4.00 — 3.69 (m,
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14H), 3.53 — 3.33 (m, 11H), 3.25 — 3.18 (m, 4H), 1.58 — 1.24 (m, 24H), 1.12 (s, 6H), 1.03
(s, 6H); HRMS (CI): Calcd for CasH3406S2 (IM]"), 508.1953, found m/z, 508.1954.

3-Butoxymethyl-3-methyl-3,4-dihydro-2H-thieno|3,4-b][1,4]dioxepine (5). Into a 50-
mL RB flask outfitted with an argon atmosphere, and containing a stir bar, was added
compound 1 (1.00 g, 5.00 mmol) and N,N-Dimethylformamide (25 mL). While solution
stirred, NaH (60% suspension in mineral oil, 0.40 g, 10.00 mmol) was slowly added.
After 20 minutes of stirring, the flask was chilled in an ice bath, and butyl 4-
methylbenzenesulfonate. (1.37 g, 6.00 mmol) was added. After 1 hour of stirring, NaH
suspension (0.25 g, 6.25 mmol) was added, and 2 hours later an additional portion of
NaH suspension (0.40 g, 10.00 mmol) was added to the flask. After 30 minutes, an
additional portion of butyl 4-methylbenzenesulfonate was added to the flask (0.13 g, 0.60
mmol). The reaction stirred for 30 more minutes, and afterwards was quenched with
water (100 mL), extracted 3 times with Et,O, washed once with water, and washed once
with brine. Product was purified via flash chromatography on silica gel (9:1 = Hexanes:
Et,0) to yield 0.82 g (63%) of colorless oil TLC Ry= 0.49 (silica gel, 9:1 = Hexanes:
Et,0); '"H NMR (300 MHz, CDCl3): & 6.47 (s, 2H), 3.86 (dd, 4H, ] = 99 Hz, J = 13 Hz),
3.45 (s, 2H), 3.43 (t, 2H,J = 7.3 Hz), 1.54 (p, 2H, J = 7.6 Hz), 1.36 (m, 2H, ] = 7.6 Hz),
0.99 (s, 3H), 0.92 (t, 3H, J = 8.0. Hz); >°C NMR (75 MHz, CDCl5): § 150.1, 105.7, 77.1,
73.5,71.7,43.6,31.9, 19.6, 17.7, 14.1; HRMS (EI): Calcd for C;3H003S ([M]"),
256.1133, found m/z, 256.1125; Anal. Calcd for C;3H»003S: C, 60.91; H, 7.86 %, found:
C, 60.93; H, 8.10 %.
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3-(butoxymethyl)-6-(3-(butoxymethyl)-3-methyl-3.4-dihydro-2H-thieno[3,4-
b][1,4]dioxepin-6-yl)-3-methyl-3,4-dihydro-2H-thieno[3,4-b][1,4]dioxepine (6). Into
a flame-dried 3 neck 100 mL flask outfitted with an argon atmosphere, and equipped with
a stir bar, condenser, and 2 stoppers, was added compound 5 (0.328 g, 1.28 mmol) and
freshly distilled THF (50 mL). While stirring, the flask was chilled to -78 °C and n-
butyllithium (0.66 mL, 1.54 mmol) was added. After 1 hour of stirring, the flask was
warmed to room temperature and iron (III) acetylacetonate (0.59 g, 1.66 mmol) was
added to the solution. The flask stirred at reflux for 3 hours and was afterwards warmed
to room temperature. The product was purified via flash chromatography on silica gel
(16:1 = Hexanes: Et,0) to yield 0.051 g (15 %) of an off-white solid. TLC R;=0.16
(silica gel, 16:1 = Hexanes: Et,0); "H NMR (300 MHz, CDCls): & 6.40 (s, 2H), 3.95 (dd,
4H, J=105.7 Hz, J = 13.3 Hz), 3.87 (dd, 4H, ] = 106.7 Hz, ] = 13 Hz), 3.53-3.42 (m,
8H), 1.55 (p, 4H, J =7.6 Hz), 1.37 (m, 4H, J =9 Hz), 1.01 (s, 6H), 0.92 (t, 6H, J = 8.3
Hz); >C NMR (75 MHz, CDCLs): & 149.5, 145.1, 115.6, 103.3, 77.0, 76.8, 73.3, 71.5,
43.5,31.6, 19.3, 17.3, 13.9; HRMS (EI): Calcd for C26H3306S: ([M]"), 510.2110, found
m/z, 510.2109.

TSO\/\/

Butyl 4-Methylbenzenesulfonate. Into a 100-mL RB flask outfitted with an argon
atmosphere, and containing a stir bar was added 1-butanol (5.00 g, 67 mmol) and
pyridine (100 mL). The flask was chilled in an ice bath, and after 5 minutes of stirring,
p-Toluenesulfonyl chloride (19.30 g, 101 mmol) was added. The solution was stirred for
2 hours and was then poured into a flask of ice cold 3 M HCI1 (500 mL). After 10
minutes of vigorous stirring, a thick white precipitate formed. The supernatant liquid was
decanted off and the solid melted at room temperature. Product was purified via flash
chromatography on silica gel (6:1 = Hexanes: Et,0) to yield 9.52 g (62%) of a colorless
oil. TLC R,= .2 (silica gel, 6:1 = Hexanes: Et,0O); 'H NMR (300 MHz, CDCls): 6 7.77
(d, 2H, J=9.3 Hz), 7.34 (d, 2H, ] = 9.3 Hz), 4.02 (t, 2H, J = 7.0 Hz), 2.44 (s, 3H), 1.62
(p, 2H, T = 7.3 Hz), 1.33 (m, 2H, J = 8.0 Hz), 0.85 (t, 3H, ] = 8.3 Hz); *C NMR (75
MHz, CDCls3): 6 144.8, 133.4, 130.0, 128.0, 70.6, 31.0, 21.8, 18.8, 13.5; HRMS (ESI-
FTICR-MS): Caled for Cy116NaO3S ([M + Na]"), 251.0712, found m/z, 251.0705; Anal.
Calcd for C1H603S: C, 57.87; H, 7.06 %, found: C, 57.60; H, 7.37 %.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


